
PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



o 

n 

\ 



The % 



Office 



«3 

(4 



■^PCT/PTO 16 MAR ZOOS 
CT/E|j0^3 / 1 1 8 1 A 




INVESTOR IN PEOPLE 




The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therdn. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 
this certificate and any accompanying documents has re-re^stered under the Companies Act 1980 
with the same name as that with which it was registered immediately before re-registration save 
for the substitution as, or inclusion as, the last part of tiie name of the words "pubUc limited 
company" or their equivalents in Welsh, references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-re^stered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, pic, 
P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed A^-^<^ 
Dated 6 August 2003 



BEST AVAILABLE COPY 



An Executive Agency of the D^artment of Trade and Industry 



Patents Form 1/77 



lis Act 1977 

(Rule 16) 



The 

Patent 
Office 



1/77 



Request for grant of a patent 

(See the notes on the back ofthisfom. You can also get 
an expUumtory teqfktfrom the Patent Office to help 
r^fOiUttklMfom) 




2 ^ ^AH 2003 



-^4MR03 E794358-i D02029. 
^vcsRpi/7700 0.00-0306595.0 




The Patent Office 
Cardiff Road 
Newport 
Gw»itNP9 IBH 



1. Your reference 


APB/NM/P33108P1 


2. Patent supplication number 
(The Patent Office waiJUlin his part) 


0306595.0 21 MAR 2003 


3. Full name, address and postcode of the or of 
each applicant (undeHine aU surnames) 

Patents ADP number Of you know it) 

U the applicant is a corporate body, give the 
country/state of its incorporation - 


Glaxo Group Limited 

Glaxo Wellcome House, Berkeley Avraue, 

Greenford, Middlesex UB6 ONN; Great Britain 

United Kingdom » ^ 


4. Title of the invention 


Conqjounds 


5. Name of your agent r//yo«/wv« one; 


Corporate Intellectual Property 



"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 

Patents ADP number (^y<m know it) 



GlaxoSmithKline ' 

Corporate Intellectual Property (CN9 25.1) 
980 Great West Road ^ ^ <r <r CrvoU 

Middlesex TW8 9GS 



6. If-you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or each of 
these earlier applications and (if you know ft ; the 
or each application number 



Cwmtry Priority application number Date of filing 
( if you know it) (day /month /year) 



1. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the fUing date of 
the earlier application 



Number of earixer application Date of filing 

{day /month /year) 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer yes if: 

a) any applicant named in part 3 is not an inventor, or 

b) diere is an inventor wlio is named as an applicant, or 

c) any named i^plicant is a corporate body 
See note (d) 



Patents Form 1/77 



Patents Form 1/77 

9.^lkter the number of sheets for any of the 

following items you are filing with this form. 
Do not count copies of the same document 



Continuation sheets of this form 

Description \ ^ ^ 

Claim(s) — — 

Abstract — 

Drawings — 



10. If you are also filing any of the following, 
state how many against each item. 




Priority Documents 


• 


Translations of priority documents 




Statement of mventorship and right 
to grant of a patent (Patents Farm 7/77) 




Request for preliminary examination 
and search (Patents Form 9/77) 




Request for substantive examination 

(Patents Form 10/77) 




Any oUhcr documents 
(please specify) 




11. 


We request the grant of a patmt on the basis of this 
application <— "N^eir- 

JJipnntiire "^^>is^->~-43S^— Date21-Mar-03 
PMWators 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


APBrem 01438 7620SS 



Warning 

After an application for a Patent has beeen filed, the Comptroller of the Patent Office will consider whether 
publication or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 
1977, You will be informed tf it is necessary to prohibit or restrict your invention in this way. Furthermore, if you 
live in the United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without 
first getting wriUen permission unless an application has been filed at least six weeks beforehand in the United 
Kingdom for a patent for the same invention and either no direction prohibiting publication or communication has been 
given, or my such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered 'Yes' Patents Form 7/77 will need to be filed. 

f) For details of Ae fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



P33108P1 



# 



-1- 



COMPOUNDS 



The present invention relates to pyrazolopyridine compounds, processes for their 
preparation, intermediates usable in these processes, and pharmaceutical compositions 
containing the compounds. The invention also relates to the use of the pyrazolopyridine 
compounds in therapy, for example as inhibitors of phosphodiesterases and/or for the 
treatment and/or prophylaxis of inflammatory and/or allergic diseases such as chronic 
obstmctive pulmonary disease (COPD), asthma or allergic rhinitis. 

US 3,979,399, US 3,840,546, and US 3,966,746 (E.R.Squibb & Sons) disclose 4-amino 
derivatives of pyrazolo[3,4-b]pyridine-5-carboxamides wherein the 4-amino group 
NR3R4 can be an acyclic amino group wherein R3 and R4 may each be hydrogen, lower 

alkyl (e.g. butyl), phenyl, etc.; NR3R4 can altematively be a 3-6-membered heterocyclic 

group such as pyrrolidino, piperidino and piperazino. The compounds ate disclosed as 
central nervous system depressants useful as ataractic, analgesic and hypotensive agents. 

US 3,925,388, US 3,856,799, US 3,833,594 and US 3,755,340 (E.R.Squibb & Sons) 
disclose 4-aimno derivatives of pyrazolo[3,4-b]pyridine-5-carboxylic acids and est^. 
The 4-amino group NR3R4 can be an acyclic annino group wherein R3 and R4 may each 

be hydrogen, lower alkyl (e.g. butyl), phenyl, etc.; NR3R4 can altematively be a 5-6- 

membered heterocyclic group in which an additional nitrogen is present such as 
pyrrolidino, piperidino, pyrazolyl, pyrimidinyl, pyridazinyl or piperazinyl. The 
compounds are mentioned as being central nervous system depressants useful as ataractic 
agents or tranquilisers, as having antiinflammatory and analgesic pfopet^ies. The 
compounds are mentioned as increasing the intracellular concentration of adenosine-3*,5 - 
cyclic monophosphate and for alleviating the symptoms of asthma. 

Japanese laid-open patent application JP-2002-20386-A (Ono Yakuhin Kogyo KK) 
published on 23 January 2002 discloses pyrazolopyridine compounds of the following 
formula: 



wherein R* denotes 1) a group -OR^, 2) a group -SR^, 3) a C2-8 alkynyl group, 4) a nitro 
group, 5) a cyano group, 6) a Cl-8 alkyl group substituted by a hydroxy group or a Cl-8 
alkoxy group, 7) a phenyl group. 8) a group -CXO)R^, 9) a group -S02NR^*^, 10) a 




JP-2002-20386-A 
(Ono) 



P33108P1 





-2- 




group -NR"S02R^^ 11) a group -NR*^C(0)R*'^ or 12) a group -CH=NR^^ and R'' 
denote i) a hydrogen atom, ii) a Cl-8 alkyl group, iii) a Cl-8 alkyl group substituted by a 
Cl-8 alkoxy group, iv) a trihalomethyl group, v) a C3-7 cycloalkyl group, vi) a Cl-8 
alkyl group substituted by a phenyl group or vii) a 3-15 membered mono-, di- or tricyclic 

5 hetero ring containing 1-4 nitrogen atoms, 1-3 oxygen atoms and/or 1-3 sulphur atoms. 
R^ denotes 1) a hydrogen atom or 2) a Cl-8 alkoxy group. R^ denotes 1) a hydrogen 
atom or 2) a Cl-8 alkyl group. R'* denotes 1) a hydrogen atom, 2) a Cl-8 alkyl group, 3) 
a C3-7 cycloalkyl group, 4) a Cl-8 alkyl group substituted by a C3-7 cycloalkyl group, 5) 
a phenyl group which may be substituted by 1-3 halogen atoms or 6) a 3-15 membered 

10 mono-, di- or tricyclic hetero ring containing 1-4 nitrogen atoms, 1-3 oxygen atoms 

and/or 1-3 sulphur atoms. R^ denotes 1) a hydrogen atom, 2) a Cl-8 alkyl group, 3) a C3- 
7 cycloalkyl group, 4) a Cl-8 alkyl group substituted by a C3-7 cycloalkyl group or 5) a 
phenyl group which may be substituted by 1-3 substituents. In group R^, a hydrogen 
atom is preferred. In group r4 , methyl, ethyl, cyclopropyl, cyclobutyl or cyclopentyl are 

15 preferred. The compounds of JP-2002-20386-A are stated as having PDE4 inhibitory 
activity and as being useful in the prevention and/or treatment of inflammatory diseases 
and many other diseases. 

EP 0 076 035 Al (ICI Americas) discloses pyrazolo[3j4-b]pyridine derivatives as central 
20 nervous system depressants useful as tranquilisers or ataractic agents for the relief df 
anxiety and tension states. _ 

The compound cartazolate is known (ethyl 4-(n-butylamino)-l-ethyl-lH-pyrazolo[3,4-b]- 
pyridine-5-carboxylate). J.W. Daly et al., Med. Chem. Res., 1994, 4, 293-306 andD. Shi 
25 et al.. Drug Development Research^ 1997, 42, 41-56 disclose a series of 

4-(amino)substituted lH-pyrazolo[3,4-b]pyridine-5-carboxylic acid derivatives and their 
affinities at Aj- and A2A-^denosine receptors, and the latter paper discloses their 

affinities at various binding sites of the GABA^-receptor channel. S. Schenone et al., 
Bioorg. Med. Chem. Lett., 2001, 11, 2529-2531 disclose a series of 4-amino-l-(2-chloro- 
30 2-phenylethyl)-lH-pyrazolo[3,4-b]pyridine-5-carboxylic acid ethyl esters as Al- 
adenosine reccfptor ligands. 

It is desirable to find new compounds which bind to, and preferably inhibit, 



phosphodiesterase type IV (PDE4). 
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The present invention provides a compound of foimula (I) or a salt thereof (in particular, 
a pharmaceutically acceptable salt thereof): 




(i) 



5 wherein:. 

r1 is a hydrogen atom (H), Ci^alkyl, Ci.sfluoroalkyl, -CH2C3H2OH, 
-CH2CH2C02Ci_2alkyl, phenyl or benzyl; 

10 r2 is a hydrogen atom (H). methyl or Cifluoroalkyl; 

r3 is optionally substituted Cs.gcycloalkyl or an optionally substituted heterocyclic 
groupT of sub-formula (aa), (bb) or (cc); 

15 (aa) (bb) (cc) 

in which nl and n^ independently are 1 or 2; and in which Y is O, S, SO2, or NRIO; 
where rIO is a hydrogen atom (H), Ci_4alkyl (e.g. methyl or^thyl), Ci.2fluoroalkyl, 
CH2C(0)NH2, C(0)NH2, C(0)-Ci.2alkyl, or C(0)-Cifluoroalkyl; 

20 and wherein in r3 the Cs^gcycloalkyl or the heterocyclic group of sub-formula (aa), (bb) 

or (cc) is optionally substituted with one or two substituents being 0x0 (=0), OH, 
Ci.2alkoxy, Ci.2fluoroalkoxy (e.g. trifluoromethoxy), or Ci,2alkyl; and wherein any 

OH, alkoxy or fluoroalkoxy substituent is not substituted at the r3 ring carbon attached 
(bonded) to the -NH- group of formula (I) and is not substituted at either r3 ring carbon 
25 bonded to the Y group of the heterocyclic group (aa), (bb) or (cc); 

and X is NR4r5 or OR5a in which: 
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r4 is a hydrogen atom (H); Ci.6alkyl; Ci.afluoroalkyl; or C2-6alkyl substituted by one 
substituentRll; and 

r5 is a hydrogen atom (H); Ci.galkyl; Ci.g fluoroalkyl; C3.8cycloalkyl optionally 
substituted by a Ci.aalkyi group; or -(CH2)n'^-C3.8cycloalkyl optionally substituted, in 
the -{CR2)n^- moiety or in the Cs-gcycloalkyl moiety, by a Ci_2alkyl group, wherein n^ 
is 1, 2 or 3; 

or r5 is C2-6alkyl substituted by one or two independent substituents r1 1; 

wherein each substituentRH, independentiy of any other R^ substituent present, is: 
hydroxy (OH); Ci.6alkoxy; phenyloxy; benzyloxy; -NR12r13; .Nr15-C(0)R16; 
-NR15-C(0)-0-R16; -NR15.C(0)-NH-R15; or -NR15.s02R1^; and wherein any RH 
15 substituent which is OH, alkoxy or -NR12r13 is not substituted at any carbon atom, of 
any r4 or r5 substituted alkyl, which is bonded to the nitix)gen of NR^rS; 

or r5 is -(CH2)nll-C(0)Rl6; .(CH2)nll-C(0)NRl2Rl3; -(CH2)nl2-C(0)ORl6; 
-(CH2)nl2-S02-NRl2Rl3; -(CH2)nl2-S02Rl6; or -(CH2)nl^-CN; wherein n^ is.0, 1, 
20 2, 3 or 4 and nl2 is 1,2, 3 or 4; 

or r5 is -(CH2)n^^-Het wherein nl3 is 0, 1 , 2, 3 or 4 and Het is a 4-, 5-, 6- or 
7-membered saturated or partly-saturated heterocyclic ring containing one or two 
ring-hetero-atoms independentiy selected from O, S, and N; wherein any 
25 ring-hetero-atoms present are not bound to the -(CH2)n^^- moiety when nl3 is 1 and are 
not bound to tiie nitrogen of NR4r5 when nl3 is 0; wherein any ring-nitrogens which are 
present and which are not unsaturated (i.e. which do not psataks in a double bond) are 
present as NR17 where r17 is as defined herein; and wherein one or two of the carbon 
ring-atoms independentiy are optionally substituted by Ci_2alkyl; 

30 

or r5 is phenyl optionally substimted with one or two of: a halogen atom; Ci_4alkyl (e.g. 
Ci.2alkyl); Ci_2fluoroalkyl (e.g. trifluoromethyl); Ci_4alkoxy (e.g. Ci.2alkoxy); Ci_ 
2fluoroalkoxy (e.g. trifluorometiioxy); Ci.2alkylsulphonyl (Ci.2alkyl-S02-); 
Ci.2alkyl-S02-NH-; r7r8N-S02-; R^R^N-CO-; .NR15-C(0)R16; r7r8n; OH; 
35 C i^alkoxymefliyl; Ci^alkoxyethyl; Ci.2alkyl-S02-CH2-; cyano (CN); or phenyl 
optionally substituted by one or two of fluoro, chloro, Ci_2alkyl, Cifluoroalkyl, 
Ci.2alkoxy or Cifluoroalkoxy; 
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wherein and are independently a hydrogen atom (H); Ci^alkyl (e.g. 
Ci_2alkyl such as methyl); C3_5cycloalkyl; or phenyl optionally substituted by one or 
two of: fluoro, chloro, Ci.2alkyl, Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; orR^ 
and r8 together are -(CH2)n^- or -C(OHCH2)n'^- or -C(0HCH2)n'^-C(0)- or 
5 -(CH2)n^-X7-(CH2)n^- or -C(0)-X7-(CH2)nl®- in which: n^ is 3, 4, 5 or 6, n^ is 2, 3, 
4, or 5 (preferably n^ is 2, 3 or 4), n^ and n^ and n^O independently are 2 or 3, and X7 is 
O or NR14 wherein r14 is H or Ci.2alkyl; 

or r5 has the sub-formula (x), (y) or (z): 




(X) (y) (z) 



whcarein in sub-formula (x), n = 1 or 2; in sub-formula (y), m = 1 or 2; and in sub-formula 
(z),r = 0, 1 or2;.. 
15 

wherein in sub-formula (x) and (y), none, one or two of A, B , D, E and F are nitrogen; 
and the remaining of A, B, D, E and F are independently CH or CR^; 

. .. where R^ is a halogen atom; Ci^alkyl (e.g. Ci.2alkyl); Ci_4fluoroalkyl (e.g. 
20 Ci.2fluaroalkyl); Ci^alkoxy (e.g. Ci.2alkoxy); Ci.2fluoroalkoxy; Ci_2alkylsulphonyl 
(Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; r7r8N-S02-; R7r8N-CO-; -NR15^(0)R16; 
r7r8N; OH; Ci_4alkoxymethyl; Ci^alkoxyethyl; Ci.2alkyl-S02-CH2-; cyano (CN); 
or phenyl optionally substituted by one or two of fluoro, chloro, Ci.2alkyl, 
Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; wherein r7 and R^ are as herein defined; 

25 

wherein in sub-formula (z), G is O or S or NR^ wherein r9 is a hydrogen atom (H), Ci_ 
4alkyl or Ci^uoroalkyl; none, one, two or three of J, L, M and Q are nitrogen; and the 
remaining of J, L, M and Q are independently CH or CR^ where R*^ is as defined heran; 

30 

or r4 and r5 taken together are -(CH2)pl- or -C(OHCH2)p2- or 
-(CH2)p3-X5-(CH2)p'*- or -C(0)-X5-(CH2)p5-. in which: pi = 3, 4. 5 or 6 (preferably p 
= 4 or 5), p2 is 2, 3, 4, or 5 (preferably p^ is 2, 3 or 4), and p3 and p** and p5 
independently are 2 or 3 (independently preferably 2) and X^ is O or NR17; 
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wherein is a hydrogen atom (H); Ci^alkyl (e.g. Ci.2alkyl); Ci.2fluoroalkyl; 

C3-6cycloalkyl; -(CH2)p^-C(0)Rl6 wheifein p6 is 0, 1, 2 or 3 (preferably is 0); 

-(CH2)p6-C(0)NRl2Rl3; .(CH2)p6-C(0)ORl6; .s02R1^; or phenyl or benzyl wherein 

the phenyl or benzyl is optionally substituted at an aromatic carbon atom by one or two 
5 of: a halogen atom, Ci_2alkyl» CifluoroaHcyl, Ci,2alkoxy or Cifluoroalkoxy; 

and wherein, when r4 and r5 taken together are -(CH2)p^- or -C(0)-(CH2)p2-, 

the NR4r5 heterocycle is optionally substituted by one r18 substituent wherein rI^ is: 
Cx^alkyl (e.g. Ci>2^kyl); Ci_2fluoroalkyl; Cs^gcycloalkyl; Ci.2^koxy (not substituted 

at a ring-carbon bonded to the NR^rS ring-nitrogen); Cifluoroalkoxy (not substituted at 
10 a ring-carbon bonded to the NR^rS ring-nitrogen); OH (not substituted at a ring-carbon 

bonded to the Nr4r5 ring-nitrogen); -(CH2)p'7-C(0)Rl6 wherein p7 is 0, 1, 2 or 3 

(preferably p7 is 0 or 1); -(CH2)p7-C(0)ORl6; -(CH2)p7-OC(0)Rl6; 

-(CH2)p7-C(0)NRl2Rl3; -(CH2)p7-NRl5c(0)Rl6; .(CH2)p7-NRl5c(0)NRl2Rl3; 

-(CH2)p7-NRl5c(0)ORl6; -(CH2)p7-S02Rl6; -(CH2)p7-S02 NR12r13; 
15 -(CH2)p7-NRl5s02Rl6; .(CH2)p7-OH; -(CH2)p7-ORl6; or phenyl optionally 

substituted by one or two of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, Ci«2^koxy or 

Cifluoroalkoxy; 

or r4 and r5 taken together are -<CH2)pl- or -C(0)-(CH2)p2- or 

20 -(CH2)p3-X5-(CH2)p^- or -C(0)-X5.(CH2)p5- as defined herein, and wherein the 

NR4r5 heterocycle is fused to a phenyl ring optionally substituted on the phenyl by one 
or two of: a halogen atom, Ci;;2^kyl, Cifluoroalkyl, Ci.2alkoxy or CiflixoroaUcoxy; and 



25 R^a is Ci^galkyl; Ci.g fluoroalkyl; Cs^gcycloalkyl; phenyl optionally substituted with 
one or two of: a halogen atom, Ci«2^kyl, trifluoromethyl, Ci.2^koxy or 
trifluoromethoxy; or R^a has the sub-formula (x), (y) or (z) as defined herein 

and wherein: 

30 

r12 and r13 independently are H; Ci^salkyl (e.g. Ci.3alkyl); C3.6cycloalkyl; or phenyl 
optionally substituted by one or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, 
Ci.2alkoxy or Cifluoroalkoxy; 

35 or Rl2 and r13 together are -(CH2)n^- or -C(0)-(CH2)n'7- or -C(0)-(CH2)n'^-C(0)- or 
.(CH2)n8-Xl2.(CH2)n^. or .C(0).Xl2.(CH2)nl°" in which: n^ is 3, 4, 5 or 6 
(preferably n^ is 4 or 5), n^ is 2, 3, 4, or 5 (preferably n^ is 2, 3 or 4), n^ and n^ and n^^ 




independently are 2 or 3 (independently preferably 2) and X^^ is O or NR14 wherein 
Rl4isHorCi.2alkyl; 

r15 is a hydrogen atom OH); Ci.4alkyl (e.g. ^Bu or Ci.2alkyl e.g. methyl); 
5 C3^cycloalkyl; or phenyl optionally substituted by one or two of: a halogen atom, 
Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; and 

Rl6 

is Ci.4alkyl (e.g. Ci.2alkyl); C3.6cycloalkyl; pyridinyl (e.g. pyridin-2-yl); or 
phenyl optionally substituted by one or two of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, 
10 Ci.2alkoxy or Cifluoroalkoxy. 

Preferably, where X is OR^a, the compound is other than the compound wherein is 
methyl, X is OEt, and r3 is cyclopentyl. 

15. 

In one optional embodiment of the -igyention, R^ is hydrogen, Ci.4alkyl, 
.Ci-2fluoroalkyl» phenyl or benzyl- 

Altematively or additionally, in one optional embodiment of the invention, r2 is a 
20 hydrogen atom (H). 

Alternatively or additionally, in one optional embodiment of the invention, r3 is 

C3-8^ycloalkyl or a heterocyclic group being " in which Y 

is O, S, SO2, or NRlO; where rIO is hydrogen, Ci.4alkyl, Ci.2fluoroalkyl, C(0)-Ci. 
2alkyl,orC(0)-C3P3; 

25 and wherein in R^ the C3.8cycloalkyl or heterocyclic group is optionally substituted with 
one or two substituents being OH, Ci.2alkoxy, trimethoxy, or Ci.2alkyl; and wherein 
any OH, alkoxy or trimethoxy substituent is not substituted at the (r3) ring carbon 
attached (bonded) to the -NH- group of formula (I) and is not substituted at either (R^) 
ring carbon bonded to the Y group of the heterocyclic group. 

30 Alternatively or additionally, in one optional embodiment of the invention, R^ is 

hydrogen, Ci.2alkyl or Ci«2fl^oroalkyl. 

Alternatively or additionally, in one optional embodiment of the invention, r5 is 
hydrogen, Ci.galkyl, C^.g fluoroalkyl, or Cs^gcycloalkyl; or phenyl optionally 
substituted with one or two of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci.2^^oxy or 
35 trifluoromethoxy; or r5 has the sub-formula (x), (y) or (z): 




(X) (y) (z) 



wherein in sub-formula (x), n = 1 or 2; in sub-formula (y), m = 1 or 2; and in sub- 
formula (z), r = 1 or 2; 
5 wherein in sub-formula (x) and (y), none, one or two of A, B, D, E and F are 

nitrogen; and the remaining of A, B, D, E and F are CH or CR6 where r6 is a halogen 
atom, Ci^alkyl, Ci^uoroalkyl, Ci.2alkoxy, Ci.2fluoroalkoxy, Ci_2alkylsulphonyl 

(Ci.2alkyl-S02-), Ci.2alkyl-S02-NH-, R7r8N-S02-. R7r8N-CO-, r7r8n, OH, 
Ci^alkoxymethyl, or Ci.2alkyl-S02-CH2-, wherein r7 and r8 are independently 
10 hydrogen or Ci_2alkyl; 

wher^n in sub-formula (z), G is O or S or NR^ wherein r9 is Ci^alkyl or 
Ci^uoroalkyl; none, one or two of J, L, M and Q are nitrogen; and the remaining of J, 
L, M and Q are CH or CR^ where R^ is as defined herein. 

In the alternative to the above R^ and/or r5 optional embodiments, in one 
15 optional embodiment of the invention, r4 and r5 taken together can be -(CH2)pl- 
w;here pi = 3, 4 or 5 (preferably pi - 4 or 5). 

In compounds, for example in the compounds of formula (I), an "alkyl" group or 
20 moiety may be straight-chain or branched. Alkyl groups, for example Ci.galkyl or 
Ci.6alkyl or Ci_4alkyl or Ci.salkyl or Ci.2alkyl, which may be employed include 
Ci.6alkyl or Ci^alkyl or Ci-salkyl or Ci_2alkyl such as methyl, ethyl, n-propyl, n- 
butyl, n-pentyl, or n-hexyl or any branched isomers thereof such as isopropyl, t-butyl, 
sec-butyl, isobutyl, 3-methylbutan-2-yl, 2-ethylbutan-l-yl, or the like. 
25 A corresponding meaning is intended for "alkoxy", "alkylene", and Uke terms 

derived from alkyl. For example, "alkoxy" such as Ci.6alkoxy or Ci^alkoxy or 
Ci_2alkoxy includes methoxy, ethoxy, propyloxy, and oxy derivatives of the alkyls listed 
above. "Alkylsulfonyl" such as Ci.4alkylsulfonyl includes methylsulfonyl 

(methanesulfonyl), ethylsulfonyl, and others derived from the alkyls listed above. 
30 "Alkylsulfonyloxy" such as Ci^alkylsulfonyloxy includes methanesulfonyloxy 

(methylsulfonyloxy), ethanesulfonyloxy, et al. 

"Cycloalkyl", for example Cs-gcycloalkyl, includes cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. Preferably, a 
C3.8cycloalkyl group is Ca^cycloalkyl or Cs-gcycloalkyl , that is contains a 3-6 

35 membered or 5-6 membered carbocyclic ring. 

"Fluoroalkyl" includes alkyl groups with one, two, three, four, five or more 
fluorine substituents, for example Ci^fluoroalkyl or Ci_3fluoroalkyl or Ci.2fluoroalkyl 
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such as monofluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, 
2,2,2-trifluoroethyl (CF3CH2-), 2,2-difluorpethyl (CHF2CH2-), 2-fluoroethyl 
(CH2FCH2-), etc. "Fluoroalkoxy" includes Ci.4fluoroalkoxy or Ci.2fluoroalkoxy such 

as trifluoromethoxy, pentafluoroethoxy, monofluoromethoxy, difluoromethoxy, etc. 
"Fluoroalkylsulfonyl" such as Ci_4fluoroalkylsulfonyl includes 

trifluoromethanesulfonyl, pentafluoroethylsulfonyl, etc. 

A halogen atona ("halo") present in compounds, for example in the compounds of 
formula (I), can be a fluorine, chlorine, bromine or iodine atom ("fluoro", "chloro", 
"bromo" or "iodo"). 

When the specification states that atom or moiety A is "bonded" or "attached" to 
atom or moiety B, it meMis that atom/mpiety A is directly bonded to atom/moiety B 
usually by means of one or more covalent bonds, and excludes A being indirecfly 
attached to B via one or more intermediate atoms/moieties (e.g. excludes A-C-B); unless 
it is clear from the context that another meaning is intended. 

Preferably, r1 is a hydrogen atom (H), Ci.4alkyl, Ci^afluoroalkyl, -CH2CH2OH or 
-CH2CH2C02Et; more preferably Ci^salkyl, Ci.2fluoroalkyl, or -CH2CH2OH; -still 
more preferably Ci^salkyl, C2fluoroalkyl or -CH2CH2OH such as methyl, ethyl, n- 
propyl or -CH2CH2OH; yet mofe preferably C2-3alkyl, C2fluoroalkyl or -CH2CH2OH 
such as ethyl, n-propyl or -CH2CH2OH. r1 is most preferably ethyl. 

Preferably, is a hydrogen atom (H) or methyl, more preferably a hydrogen atom (H). 
iPMerably, in r3 there is one substituent or no substituelit 

In one optional embodiment, where r3 is optionally substituted Cs.gcyeloalkyl, it is not 
optionally substituted Cscycloalkyl, i.e. not optionally substituted cyclopentyl. In this 
case, more preferably, R^ is optionally substituted Cg^gcycloalkyl. 

Where r3 is optionally substituted Cs.gcycloalkyl, it is more preferably Cgcycloalkyl 

(i.e. cyclohexyl) optionally substituted with one or two substituents being 0x0 (=0), OH, 
Ci.2alkoxy, Ci.2fluoroalkoxy (e.g. trifluoromethoxy), or Ci.2alkyl, and wherein any 

OH, alkoxy or fluoroalkoxy substituent is not substituted at the R^ ring carbon attached 
(bonded) to the -NH- group of formula (I). 

Where r3 is optionally substituted Cs.gcycloalkyl, the one or two optional substituents 
preferably comprise (e.g. is or are) OH and/or 0x0 (=0). 



Optionally, in r3, the Cs.gcycloalkyl can be unsubstituted. 
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Where r3 is optionally substituted Cs^g^y^loalkyl, e.g. optionally substituted 
Cs^gcycloalkyl such as optionally substituted Cgcycloalkyl (optionally substituted 
cyclohexyl), the one or two optional substituents if present optionally conniprise (e.g. is or 
are) a substituent at the 3-, 4- or 5- position of the r3 cycloalkyl ring. Any OH 
5 substituent is more preferably at the 3- or 5-position of the r3 cycloalkyl ring. (In this 
connection, the 1-position of the r3 cycloalkyl ring is deemed to be the connection point 
to the -NH- in formula (I)), 

Where R^ is optionally substituted Cs^g^y^l^hexyl, R^ is still more preferably 
10 cyclohexyl (i.e. unsubstituted) or cyclohexyl substituted by one oxo (=0), OH, 

Ci_2alkoxy or Ci.2fl^oro^^o^y substituent; more preferably R^ is cyclohexyl (i.e. 
unsubstituted) or cyclohexyl substituted by one oxo (=0) or OH substituent. The optional 
substituent is preferably at the 3- or 4- position of the R^ cyclohexyl ring; more 
preferably any OH substituent is preferably at the 3-position of the r3 cyclohexyl rinjg. 

15 

Where R^ is optionally substituted Cgcycloalkyl, R^ can for example be 4-hydroxy- 

cyclohexyl (i.e. 4-hydroxycyclohexan-l-yl), but r3 is more preferably cyclohexyl (i.e. 
unsubstituted) or 3-hydroxy-cyclohexyl (i.e. 3-hydroxycyclohexan-l-yl) or 4-oxo- 
cyclohexyl (i.e. 4-oxocyclohexan-l-yl). 

20 

Where R^ is optionally substituted Cscycloalkyl (optionally substituted cyclopentyl), R^ 
can for example be cyclopentyl (i.e. unsubstituted) or 3-hydroxy-cyclopentyl. 

Where R^ is the heterocyclic group of sub-formula (aa), (bb) or (cc), then Y is preferably 
25 O, S, SO2, NH or N-C(0)methyl, more preferably O, NH or N-C(0)methyl, still more 

preferably O or N-C(0)methyl, most preferably O. (When Y is NH or N-C(0)methyl, 
then RlO is H or C(0)methyl). 

Preferably, rIO is a hydrogen atom (H), methyl, ethyl, C(0)NH2, C(0)methyl or 
30 C(0)-CF3. . Optionally, rIO can be a hydrogen atom (H), methyl, ethyl, C(0)methyl or 
C(0)-CF3, more preferably H, C(0)methyl or C(0)-CF3, still more preferably H or 
C(0)methyl. 

Where r3 is the heterocyclic group of sub-formula (aa), (bb) or (cc), then it is preferable 
35 that r3 is the heterocyclic group of sub-formula (aa) or (bb), more preferably of sub- 
formula (bb). 



40 



In sub-formula (bb), nl is preferably 1. In sub-formula (cc), rfi is preferably 1. That is, 
six-membered rings are preferred in the r3 heterocyclic group. 
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Suitably, in r3, the heterocyclic group of sub-formula (aa), (bb) or (cc) is unsubstituted 
(In this connection, where Y is NRlO, RlO is not classified as a substituent). 

In the r3 heterocyclic group of sub-formula (aa), (bb) or (cc), the one or two optional 
5 substituents preferably comprise (e.g. is or are) OH and/or oxo. 

When r3 is the heterocyclic group of sub-formula (aa) and Y is NRIO, then preferably 
rIO is not C(0)-Me. More preferably, when r3 is the heterocyclic group of sub-formula 
(aa) and Y is NRIO, then rIO is preferably not C(0)R, i.e. or e.g. rIO is preferably not 
10 C(0)NH2, C(0)-Ci_2alkyl or C(0)-Cifluoroalkyl. In one embodiment, Y is O, S, SO2 

or NH when r3 is the heterocyclic group of sub-formula (aa). 

Optionally, according to one embodiment of the invention, NHR^ is not 
More preferably, when r3 is the heterocyclic group of sub-formula (bb) and Y is NR^O, 
15 and optionally when n^ is 1, then preferably rI^ is not methyl. More preferably, when 
r3 is the heterocyclic group of sub-formula (bb) and Y is NRIO, and optionally when nl 
is 1, then rIO is preferably not alkyl or substituted alkyl, i.e. or e.g. rIO is preferably not 
Ci^alkyl (e.g. methyl or ethyl), Ci.2fluoroalkyl or CH2C(0)NH2. In one embodiment, 

when r3 is the heterocyclic group of sub-formula (bb), Y is preferably O, S, SO2 or 

20 NRIO, wherein rIO is H, C(0)NH2, C(0)-Ci.2alkyl or C(0)-Cifluoroalkyl, or more 

preferably Y ias H or C(0)Me. More preferably, for sub-formula (bb), Y is O or NRIO. 
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Pieferably, NHR3 is of sub-formula (a), (b), (c), (d), (e), (f), (g), (gl). (g2), (g3), (h), (i), 
0), (k), (L). (m). (n), (o), (p), or (q): 

™^ HN 
(a) (b) (c) 

NH NH NH Ml 



5 



o 


O S 


o o 


(d) 


(e) (f) 


(g) 








(h) 


(0 


(j) 








(L) 


(m) 


(m1) 


r 


XT 


\ 


(n) 


(o) 


(o1) 




XT 




H 



(P) (q) 



In the sub-formulae (a) to (q) etc above, the -NH- connection point of the NHR^ group to 
the 4-position of the pyrazolopyridine of formula (I) is underlined. 



Preferably, NHR3 is of sub-formula (c), (d), (e), (f), (gl), (h), (i), Q), (k), (m), (ml), (n), 
10 (o), (ol), (p), or (q). More prefoably NHR3 is of sub-formula (c), (h), (k), (n), or (o). 

Most preferably, r3 is tetrahydro-2H-pyran-4-yl; that is NHR3 is most preferably of sub- 
formula (h), as shown above. 
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Preferably, X is NR4r5. 

Where is Ci^g^^yl, then preferably it is Cj^alkyl or Ci.2alkyl- Where R4 is 
Ci^3fluoroalkyl then preferably it is Ci.2fluoroalkyl. 

Most preferably, R"* is a hydrogen atom (H). 

Where r4 is C2-6alkyl substituted by one substituent r1 K then preferably R^ is 
C2-4alkyl (e.g. C2-3alkyl) substituted by one substituent R^. More preferably, r4 is 
-(CH2)n^-Rll wherein n^ is 2, 3 or 4. Still more preferably, n^ is 2 and/or r4 is 
-(CH2)n3"OR 

When r5 is C2-6alkyl substituted by one or two independent substituents r1 1, it is 
preferable that r5 is C2-4alkyl (e.g. C2.3alkyl) substituted by one or two independent 
substituents rH. When r5 is C2.6alkyl (e.g. C2^alkyl or C2-3alkyl) substituted by one 
or two independent substituents rH, it is preferable that r5 is C2.6alkyl (e.g. C2.4alkyl 
or C2-3alkyl) substituted by one substituent r1 1. It is more preferable that r5 is 
-(CH2)n^-Rll wherein n^ is 2, 3 or 4. Preferably n^ is 2 or 3, more preferably 2. 

Preferably, each substituent rH, independently of any other rH substituent present, is: 
hydroxy (OH); Gi^alkoxy (e.g. Ci.4alkoxy such as t-butyloxy, ethoxy or methoxy); 

phenyloxy; benzyloxy; -NR12r13; .NR15-C(0)r16; -NR15-C(0)-NH-R15; or 
-NRI5.SO2RI6 (more preferably Ci.6alkoxy, -NRl5-C(0)-NH-Ri5, or 
-NRI5.SO2RI6; most preferably -NR15-S02R1^). In ail cases, any rH substituent 
which is OH, alkoxy or -NR12r13 ig not substituted at any carbon atom, of any r4 or r5 
substituted alkyl, which is bonded to the nitrogen of NR^rS. 

Where r5 is Ci.galkyl, then preferably it is Ci^salkyl or Ci^salkyl. Where r5 is 
Ci^gfluoroalkyl then preferably it is C i.sfluoroalkyl or Ci.2fluoroalkyl. Where R^ is 
Cs^gcycloalkyl optionally substituted by a Ci^2^1^yl group, then preferably the 
Cs.gcycloalkyl is not substituted at the ring-<:arbon bonded to the nitrogen ofNR^^RS. 
Where R^ is optionally substituted C3_gcycloalkyl, then more preferably it is 
C3.8cycloalkyl (i.e. unsubstituted). 

When r5 is optionally substituted -<CH2)n^-C3.8cycloalkyl wherein n^ is 1, 2 or 3, then 
n^ is preferably 1 or 2 or more preferably 1, and/or preferably R^ is optionally substituted 
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-(aH2)n^-C5^cycloalkyl or optionally substituted -(CH2)n^-C6cycloalkyl. When r5 is 
optionally substituted -(CH2)n^-C3.scycloalkyl, preferably it is not substituted. Most 
preferably r5 is (cyclohexyl)methyl-, that is -CH2-cyclohexyl. 

When r5 is -(CH2)nl^-C(0)Rl6; .(CH2)nll-C(0)NRl2Rl3; -(CH2)n^2-C(0)ORl6; 
-(CH2)nl2-S02-NRl2Rl3; -(CH2)nl2-S02Rl6; or -(CH2)nl2-CN; then r5 can for 
example be -(CH2)n^^-C(0)Rl6; .(CH2)n^^-C(0)NRl2Rl3; or -(CH2)n^2-CN; 
preferably -(CH2)n^^-C(0)Rl6. 

Preferably, n^ is 1 or 2, Advantageously, nl2 is 1 or 2. 

When r5 is -(CH2)n^^-Het, it is preferable that nl3 is 0, 1 or 2, more preferably 0 or 1. 

Preferably, Het is a 5- or 6-membered saturated or partly-saturated heterocyclic ring 
and/or preferably is a 4-, 5-, 6- or 7-membered saturated heterocyclic ring. Preferably, 
the heterocyclic ring Het contains one ring-hetero-atom selected from O, S and N. 
Preferably, the carbon ring-atoms in Het are not substituted. Het is most preferably on^ 

IT 



When r5 is optionally substituted phenyl, then preferably is phenyl optionally 
substituted with one or two (preferably one) of: a halogen atom (preferably fluoro and/or 
chloro); Ci.2alkyl; Ci.2fluoroalkyl (e.g. trifluoromethyl); Ci_2alkoxy (e.g. methoxy); 

trifluoromethoxy; Ci.2alkylsulphonyl (Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; 
r7r8n-S02-; R'^R^N-CO-; .NR15-C(0)R16; r7r8n; OH; Ci.2alkoxymethyl; 
Ci.2alkyl-S02-CH2"J cyano (CN); or phenyl optionally substituted by one of fluoro, 
Ci.2^^^yl» Cifluoroalkyl, Ci_2^1^oxy Cifluoroalkoxy. More preferably r5 is phenyl 
optionally substituted with one or two (preferably one) of: a halogen atom, Ci.2^kyl» 
trifluoromethyl, Ci.2alkoxy, trifluoromethoxy, r7r8n-S02-, R7r8n-CO-, or 
Ci.2^yl-S02-CH2-. When R^ is optionally substituted phenyl, then preferably one or 
all of the one or two optional substituents are substituted at the meta- (3- and/or S-) and/or 
para- (4-) position(s) of the phenyl ring with respect to the phenyl ring-carbon bonded to 
the nitrogen of NR^rS. 



of: 





or 
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Preferably, r7 and/or r8 are independently a hydrogen atom (H); Ci.2^^yl such as 
methyl; C3.6cycloalkyl; or phenyl optionally substituted by one of: fluoro, chloro, 
Ci.2alkyl. Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; or and R^ together are 
-(CH2)n^- or -(CH2)n^-X7-.(CH2)n^- wherem X7 is NR14 or preferably O. 

When r7 is cycloalkyl or optionally substituted phenyl, then preferably R^ is neither 
cycloalkyl nor optionally substituted phenyl. 

Most preferably, R^ and/or R^ independently are a hydrogen atom (H) or Ci.2^^yl- is 
preferable that R^ is a hydrogen atom (H), 

Preferably n^ is 4 or 5. Preferably n^ is 2, 3 or 4. Preferably, n^, n^ and/or n^^ is/are 
independently 2. 

In general, it is preferable that R^ has the sub-formula (x) or (y) or (z). 

When r5 has the sub-formula (x) or (y) or (z), preferably r5 has the sub-formula (x) or 
(y), more preferably (x). 

Preferably n = 1. Preferably, m = !• Preferably, r = 1 or 2, more preferably 1. 

In sub-formula (x) and/or (y), it is preferred that none, one or two of A, B, D, E and F are 
nitrogen; none, one, two or three of A, B, D, E and F are CR^; and the remaining of A, B, 
D, E and F are CH. More preferably, none, one or two of A, B, D, E and F are nitrogen; 
none or one of A, B, D, E and F are CR^; and the remaining of A, B, D, E md F are CH. 

In sub-formula (x) and/or (y), preferably, none or one of A, B, D, E arid F are nitrogen, 
and/or preferably none of A, B, D, E and F are CR6. 

Preferably, sub-formula (x) is: benzyl; phenethyl (Ph-C2H4-); benzyl substituted on the 
phenyl ring with a single R^ substituent; phenethyl (Ph-C2H4-) substituted on the phenyl 
ring with a single R^ substituent; or one of the following: 




10 



R" R^ 




, wherein R^a is either as defined herein or (preferably) hydrogen. 
Most preferably, sub-formula (x) is benzyl or pyridinylmethyl 




N 



5 [e.g. pyridin-4-ylmethyl (i.e. ), pyridin-3-ylmethyl, or preferably 



pyridin-2-ylinethyl (i.e. 




Preferably, sub-formula (y) is: , wherein R^a is either r6 as defined 

herein or preferably hydrogen. 

Preferably, in sub-formula (z), none, one or two of J, L, M and Q are nitrogen. 



In sub-formula (x), (y) and/or (z), preferably, R^ is a fluorine or chlorine atom, methyl, 
ethyl, trifluoromethyl, methoxy, trifluoromethoxy, methylsulphonyl, methyl-S02-NH-, 
15 Me2N-S02-, -CONH2, -CONHMe, NMe2, t-butoxymethyl, or methyl-S02-CH2-. More 

preferably, R^ is a fluorine or chlorine atom, methyl, trifluoromethyl, methoxy, methyl- 
SO2-NH-, Me2N-S02- or -CONH2. 

In sub-formula (x) and/or (y), optionally, one, two or three R^ substituents are present in 
20 B, D and/or E, so that in sub-formula (x) one, two or three R^ substituents are present in 
the meta- (3- and/or 5-) and/or para- (4-) positions with respect to the -(CH2)n- side- 
chain. 
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In sub-formula (x) and/or (y), preferably, any optional substituent is present only in B, 
D and/or E, so that in sub-formula (x) any optional R^ substituent is present only in the 
meta- (3- and/or 5-) and/or para- (4-) positions with respect to the -(CH2)n~ side-chain. 

Alternatively, in sub-formula (x), any optional R^ substituent can be present in the ortho- 
(2- and/or 6-) position with respect to the -<CH2)n'- side-chain, either alone or in 

combination with one or more other optional R^ substituents. 

Overall for r5, it is preferable that R^ is a hydrogen atom (H), Ci.6alkyl (e.g. C3. 
galkyl), Cj^uoroalkyl, C3«6cycloalkyl (e.g. Cs^scycloalkyl), phenyl optionally 

substituted with one of: a fluorine or chlorine atom, methyl, trifluoromethyl, methoxy or 
trifluoromethoxy; or R^ has the sub-formula (x), (y) or (z), for example as described 
above; or R^ and r5 taken together are -(CH2)p- where p = 4 or 5. 

Still more preferably, R^ is a hydrogen atom (H), methyl, ethyl, h-propyl, iso-propyl, 
2-ethylbutan-l-yl, cyclopentyl, cyclohexyl, fluorophenyl e.g. 4-fluorophenyl, benzyl, or 
pyridinylmethyl; or R^ and R^ taken together are -(CH2)p- where p = 4. Most 

preferably, R^ is benzyl, pyridinylmethyl (e.g. pyridin-4-ylmethyl, pyridin-3-ylmethyl, or 
preferably pyridin-2-ylmethyl), or 4-fluorophenyL 

When R"* and R^ taken togetiier are optionally substituted -(CH2)p^- or optionally 
substituted -C(0)-(CH2)p2- or -(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- or a 
partially unsaturated derivative of any of the foregoing, preferably R^ and R^ taken 
together are optionally substituted -(CH2)p^— or optionally substituted -C(0)-(CH2)p^- 
or -(CH2)p3-X5-(CH2)p4- or -C(0)-X5.(CH2)p5- (i.e. not a partially unsaturated 
derivative of any of these). 

When r4 and r5 taken together are -(CH2)pl~ optionally substituted by R^^, or 
.C(0)-(CH2)p2. optionally substituted by r18, or -(CH2)p3.x5.(CH2)p4-, NR^rS can 

• i-O i-O 

for example be ^ — ^ optionally substituted by R^ 8, or optionally 



substituted by r18, or ** 



optionally substituted by R1 8, or — ' (i.e. 



and r5 taken together are -(CH2)2-N(R1^)-(CH2)2-). or ^ — ' (i.e. r4 and r5 
taken together are -(CH2)2-0-(CH2)2-)- 
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• -18- 

Preferably, r17 is a hydrogen atom (H); Ci^alkyl (e.g. Ci.2aUsyl)"» Cs^cycloalkyl; 
.(CH2)p^-C(0)Rl6, or the optionally substituted phenyl or benzyl. More preferably, r17 
is H; Ci.2alkyl; -(CH2)p^-C(0)Rl^ or the optionally substituted phenyl. 

5 When r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2-. the NR4r5 
heterocycle is preferably not substituted by R^S. 

When r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2-, and if the NR4r5 
heterocycle is substituted by R^^, then optionally r18 is not substimted at a ring-carbon 
10 bonded to the NR^rS ring-nitrogen. 

When r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 
-(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- or a partially unsaturated derivative of 

any of these, and wherein the NR4r5 heterocycle is fused to a phenyl ring optionally 
15 substituted on the phenyl by <Mie or two of; a halogen atom, Ci_2allq'l, Cifluoroalkyl, 
Ci.2alkoxy or Cifluoroalkoxy; then in one embodiment of the invention NR4r5 is 

'bo -- bo ■■ ■ '■ 

^ ^ ^-"^^ whereinthephenylisoptionally substituted by one or two 

of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy. 

20 In one embodiment of the invention, NR^rS and/or NR12r13 can for example 

i-O i-O ■■.'^ i-O"" 

independentiy be ^ — ' or ^ or • or • ,or 

(i.e. r12 and r13 together or r7 and r8 together are -(CH2)2-N(R14hCH2)2-). or 



(i.e. r12 and r13 together or r7 and r8 together are -(CH2)2-0-(CH2)2-)- 



25 Preferably, r15 is a hydrogen atom (H) or Ci^alkyl (e.g. ^Bu or Ci_2alkyl e.g. methyl); 
more preferably, R^^ is a hydrogen atom (H). 

Preferably, however, r4 and r5 are not taken together , i.e. are not taken together to form 
the NR4r5 ring systems described herein. 



30 



(Similar preferances apply for R^a as for R^, except that R^a cannot be a hydrogen atom. 
Most preferably, R^a is ethyl.) 
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In an especially preferable embodiment, NR4r5 is the NR^R^ group as defined in any 

one of: Examples 21-98, 100-182, 184, 187-188, and 191-200. 

It is particularly preferred that the compound of formula (J) or the salt thereof is: 

5 Ethyl 4-(cyclopentylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl 4-(cyclohexylaimno)-l -ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl l-ethyl-4H[tetrahydro-2H-pyran-4-ylaniino)-lH-pyra2olo[3,4-b]pyri 
Ethyl 4-[(l-methylpiperidin-4-yl)anuno]-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl 4-[( 1 -acetylpiperidin-4-yl)amino]- 1 -ethyl- lH-pyrazolp[3 ,4-b]pyridine-5-carboxylate, 

10 Ethyl 4-(cyclopentylamino)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 

Ethyl l-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyiazolo[3,4-b]pyridine-5-carboxyla 

Ethyl l-ethyl-4-[(3S)-tetrahydrofuran-3-ylaniino]-lH-pyrazolo[3,4-b]pyri^^ 

Ethyl l-ethyl-4-[(3R)-tetrahyldroftiran-3-ylamino]-lH-pyra2olo[3,4-b]p^ 

Ethyl l-ethyl-4-(tetrahydro-2H-thiopyran-4-ylanuno)-lH-pyrazolo[3,4-b]pyridine^^ 

15 Ethyl l-ethyl-4-(tetrahydrotWen-3-ylanuno)-lH-pyrazolot3,4-b]pyridihe-5-carboxyl^^ 
Ethyl 4-(cyclopropylaniino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
. Ethyl 4-[(l,l-dioxidotetrahydrothien-3-yl)amino]-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5- 
carboxylate, 

. Ethyl 4-[(l,l-dioxidotetrahydro-2H-tMopyran-4-yl)anuno]-lTethyl-lH-pyr^ 
2Q carboxylate. 

Ethyl 4-(cyclopentylamino)-l-phenyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl l-phenyl-4-( tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl 4-(cyclopentylamino)- l-benzyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl 4-(tetrahydro-:2H-pyran-4-ylamino)- l-benzyHH-pyra2olo[3,4-b]pyridine-5-carbqxylate, 
25 Ethyl 4-(cyclopentylaniino)-lH-pyra2olo[3,4-b]pyridine-5-carboxylate, 

Ethyl 4-(tetrahydro-2H-pyran-4-ylanmio)- IH-py razolo[3 ,4-b]pyridine-5-carboxylate, 

N-Benzyl-l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyra2olo[3,4-b]pyri^ 

carboxamide, 

l-Ethyl-N-(4-fluorophenyl)-47(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-b]pyridine-5- 
30 carboxamide, 

N-Cyclopentyl-4-(cyclopentylanuno)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-caiboxa^ 
4-(Cyclohexylamino)-N-cyclopentyl- 1 -ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 
N-C^clopentyl-l-ethyl-4H(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3, 
carboxamide, 

35 N-Cyclopemyl-l-ethyl-4-[(l-methylpiperidin-4-yl)amino]-lH-pyrazolo[3,4-b]pyridine-5^ 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-N-cyclopentyl-l-ethyl-lH-pyrazolp[3,4-b]p^ 
carboxamide, 

N-Cyclopentyl-l-ethyl-5-(pyrrolidin-l-ylcarbonyl)-lH-pyrazolo[3,4-b]pyridin-4-amine, 
40 N-Cyclohexyl- 1 -ethyl-5-(pyrrolidin- 1 -ylcarbonyl)- lH-pyrazolo[3 ,4-b]pyridin-4-amine, 
l-Ethyl-5-(pyn:olidin-l-ylcarbonyl)-N-tetrahydro-2H-pyran-4-yl-lH-pyrazolo[3,4-b]pyri 
amine. 
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4- (Cyclopentylainmo)-l-^thyl-N-(pyridin-4-ylmeti^^^ 
carboxamide, 

4<Cyclohexylainino)-l-ethyl-N-(pyridin-4-ylmethyl)-lH-^^^ 
carboxamide, 

5 l.Ethyl-N<pyridin-4-ylmethyl)-4-(tetrahydro-2H-pyr^ 

5- carboxamide, 

4KCyclopentylanuno)-l-^thyl-lH-pyrazolo[3,4-b]pyridine-5-^ 

4-(Cyclohexylaimno)-l-«thyl-lH-pyrazolo[3,4-b]pyridine-5-carboxam 

l-Ethyl-4Ktetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3.4-b]py^^ 

10 l-Ethyl-4-[(l-methylpiperidin-4-yl)ainino]-lH-pyrazolo[3,4-b]p 
4-[(l-Acetylpiperidin-4-yl)anuno]-l-ethyl-lH-pyrazolo[3,4-b]p^ 
N-Beiizyl-4<cyclopentylainino)-l-^thyl-lH-pyraTO 
N-Benzyl-4<cyclohexylainino)-l-ethyl-lH-pyra2olo[3,4-b]pyri^ 
4-[(l-Acetylpiperidin-4-yl)aimno]-N-benzyl-l-ethyl-lH-pyrazolo[3^^ 

15 4KCyclopentylaimno>l-ethyl-N-(2-ethylbutyl)-lH-pyrazolo[3,4-b] 

4KCyclohexylamino)-l-ethyl-N-(2-ethylbutyl)-lH-pyrazolo[3,4-b]pyridi^^^ 

l-Ethyl-NK2-ethylbutyl)-4-(tetrahydro-2H-pyran-4-ylaim 

carboxamide, 

l-Ethyl-NK2-ethylbutyl)-4-[(l-methylpiperidm-4-yl)anm 

20 carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-NK2-ethylbuty^^^ 

carboxamide, 

4<Cyclopentylamino)-l-ethyl-N-(4-fluorophenyl)-lH-pyrazolo[3,4-b]py^^ 
4<Cyclohexylainmo)-l-ethyl-N<4-fluorophenyl)-lH-pyrazolo[3,4-b]p^^ 
25 l.Ethyl-N<4-fluorophenyl)-4-[(l-methylpiperidm-4-yl)amiM 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)aiiuno]-l-ethyl-N-(4-fluorophenyl)-lH-py^ 
carboxamide, 

4-(Cyclopentylamino)-l-«thyl-N-n-propyl-lH-pyrazolo[3,4-b]pyridme-5-carbo 
30 4-(Cyclohexylamino)-l-ethyl-N-n-propyl-lH-pyrazolo[3,4-b]pyri<^ 
l-Ethyl-N-n-propyl-4<tetrahydro-2H-pyran-4-ylamino>lH-py^ 
carboxamide, 

l-Ethyl-4-[(l>methylpiperidin-4-yl)amino]-N-n-propyl-lH-pyra^^^ 
carboxamide, 

35 4-[(l"Acetylpiperidin-4-yl)aminol-l-ethyl-N-n-propyl-lH-pyrazolo[3 
carboxamide, 

N-Benzyl-l-ethyl-44(l-methylpiperidin-4-yl)ainino]-lH-pyrazoloP 

4- [(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N-(pyridin-4-yl^^^ 
carboxamide, 

40 l-Ethyl-4-[(I-methylpiperidin-4-yl)amino]-N-(pyridin-4-ylmet^^^ 

5- carboxamide, 
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N-Cyclopentyl-l-«thyl-4-t(l-methylpiperidin-4-yl)ai^ 



carboxamide, 

4-[(l-^Acetylpiperidm-4-yl)aimno]-N-cyclopentyl-l-ethyl-lH-^ 
carboxamide, 

5 N-Benzyl-4Kcyclopentylamino)-l-methyl-lH-pyra2olo[3,4-b]pyridin 
N-Benzyl-4<cyclohexylanuno)-l-methyl-lH-pyrazolo[3,^^^ 
N-Beiizyl-l-methyl-4-(tetrahydro-2H-pyran-4-ylainino) 
carboxamide, 

4-(Cyclopentylaimno)-N-(2-ethylbu1yl)-l-methyl-lH-pyrazolo[3,4-b] 
10 4-(Cyclohexylamino)-N<2-^thylbutyl)-l-methyUlH-pyrazolo[3,4-b3pyri^^ 
N<2-Ethylbutyl)-l-methyM<tetrahydro-2H-pyran-4-ylamino)-lH^ 
carboxamide, 

4KCyclopentylamino)-N<4-fluorophenyl>l-methyl-lH-pyrazolo[3,^^^ 
4<Cyclohexylsumno)-N-(4-fluorophenyl)-l-methyl-lH-pyrazolo[3,4-b]p^ 
15 N-(4-Fluorophenyl)-l-methyl-4-(tetrahydro-2H-pyran-4-ylamiM 
carboxamide, 

4<Cyclopentylamino)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carbox 
4<Cyclohexylamino)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-caib^ 

l-Methyl-4<tetrahydro-2H-p!yran-4-ylamino)-lH-p 
20 N-Benzyl-l-methyl-4-[(l-methylpiperidin-4-yl)amino]-lH-pyraz^^^ 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-N-benzyl-l-met^^^ 
carboxamide, 

N<2-Ethylbutyl)-l-methyM-[(l-methylpiperidin-4-yl)amino]- 
25 carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-N-(2-ethylbutyl)-l-meA^^ 
carboxamide, 

NK4-Huorophenyl)-l-methyl-4-[(l-methylpiperidin-4-yl)amino]-lH-p>^^ 
. carboxamide, 

30 4-[(l-Acetylpiperidin-4.yl)amino]-N<4-fluorophenyl>l-ineth^^ 
carboxamide, 

l-Methyl-4-[(l-methylpiperidin-4-yl)amino]-lH-pyrazolo[3,4 

4-[( 1 -Acetylpiperidin-4-yl)amino]- 1 -methyl-lH-pyrazolot3 ,4-b]pyridine-5-carboxamide, 
l-Ethyl-N-methyl-4<tetrahydro-2H-pyran-4"ylamino)-lH-pyrazolo[ 
35 carboxamide, 

l-Ethyl-N,N-4imethyl-4"(tetrahydro-2H-pyran-4-ylamino)-lH-^^^ 
carboxamide, 

l-Ethyl-N-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pjnra^^ 
l-Ethyl-N-isopropyl-4Ktetrahydro-2H-pyran-4-ylamino)-lH-pyrazol^ 

40 carboxamide, 

N-Benzyl-l-ethyl-4-[(3S)-tetrahydrofuran-3-ylamino]-lH-pyrazolo[3,4-b]pyridi 

carboxamide. 
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N-Benzyl-l-ethyl-4-[(3R)-tetrahydrofuran-3-ylainino]-lH^ 
carboxaxnide, 

N-Benzyl-l-ethyl-4-(tetrahydrothien-3-ylanuno)-lH-pyrazolo[3,4-b]pyri 
N-BenzyM-<cyclopropylaiiuno)-l-^thyl-lH-pyrazolo[3,4-b]pyridin^ 
5 N-BenzyW-[(14-dioxidotetrahydrothien-3-yl)aminol-l-ethyl-lH-pyra2olo[3,^^ 
carboxamide, 

N-Benzyl-4-[(lJ-dioxidotetrahydro-2H-tMopyran-4-yl)aim 
blpyridine-S-carboxamide, 

N-Benzyl-l-ethyl-4-(tetrahydro-2H-thiopyran-4-ylaimno)-lH-p3^ 
10 carboxamide, 

l-Ethyl-N-(4-fluorophenyl)-4-[(3S)-tetrahydrofuran«3-ylaim 
carboxamide, 

l-Ethyl-N-(4-fluorophenyl)-4-[(3R)-tetndiydrofiiran-3-ylai^ 
carboxamide, 

15 l-Ethyl-N-(4-fluorophenyl)-4-(tetrahydro-2H-thiopyran-4-ylami^ 
5-carboxamide, 

l-Ethyl-N-(4-fluorophenyl)-4<tetrahydrothien-3-ylamino)-lH-pyrazolo[3,^ 
carboxamide, 

4<Cyclopropylamino>l-ethyl-N-(4-fluorophenyl)-lH-pyraMlo[3,4-b]py^^ 
20 4-[(l,l-DioxidotetnihydrotWen-3-yl)amino]-l-eithyl-N-(4-fluorophenyl)-l^^ 
b]pyridine-5-carboxamide, or 

4-[( 1 , 1 -Dioxidotetrahydro-2H-thiopyran-4-yl)aixiino]-l-ethyl-N-(4-fluor^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide; 

25 . or a salt thereof, e.g. a pharmaceutically acceptable salt thereof. 

The structures of these specific compounds are given in Examples 1-98 hereinafter. 

30 Altematively, it is particularly preferred that the compound of formula (I) or the salt 
thereof is: 

l-Ethyl-i^^-[4-(methylsulfonyl)benzyl]-4-(tetrahydro-2H-pyran-4-ylanuno)-lH^ 
pyrazolo [3 ,4-ib]pyridine-5 -<:arboxamide, 
35 tert-Butyl (l-{ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylaniino)-l/f-pyrazolo[3,4-&]pyridin-5- 
yl]carbonyl }piperidin-3-yl)methylcarbamate, 

l-Ethyl-^'-[3-(methylsulfonyl)benzyl]-4-(tetrahydro-2jff-pyran-4-ylanuno)-lH^ 
pyrazolo[3,4-fe]pyridine-5-carboxamide, 

l-Ethyl-5-{[5-methoxy-6Ktrifluoromethyl)-2,3-dihydro-lH-indol-l-yl]carbonyl}-iV- 
40 tetrahydro-2H-pyran-4-yl-lH-pyrazolo[3,4-i>lpyridin-4-aimne, 

iV-[(5-Chloropyridin-2-yl)methyl]-l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH- 
pyrazolo[3,4-£>]pyridine-5-carboxamide, 
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iS^(4-Chlorobenzyl)-l-ethyl-N-isopropyl-4-(tetrahyc^ 
pyrazolo[3,4-fc]pyridine-5-carboxainide, 
N-(3-Chlorobenzyl)-l-ethyl-N-(2-hydroxyethyl)-4-(tetrahyd^^^ 
pyrazolo[3,4-&]pyridine-5-carboxainide, 
5 l-Ethyl-iV-[(5-methyl-3-phenyUsoxazol-4-yl)methyl]-^^^ 
ylaniino)-lH-pyrazolo[3,4-fe]pyridine-5-carboxamide, 
N-(2-ferf-Butoxyethyl)-l-ethyl-4-(tetrahydro-2H-pyran-^^ 
i>]pyridine-5-carboxamide, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-iV-(l,3-thi^^ 

10 fc]pyridine-5-carboxamide, 
l-Ethyl-iV-(pyriimdin-4-ylmethyl)-4-(tetrah 
fc]pyridine-S-carboxamide, 

l-Ethyl-iV-[(2-methyl-13-thiazol-4-yl)methyl]-4-(tete^ 

pyrazolo[3 ,4-fc]pyridine-5-carboxaniide, 
15 N-[3-(r6rf-Butoxymethyl)benzyl]-l-ethyl-4-(tetrahydro-2H-pyrM 

pyrazolo[3,4-fc]pyridine-5-carboxaimde, 

l-Ethyl-N-{2-[methyl(methylsulfonyl)amino]ethyl}-4^ 

lH-pyrazolo[3,4-fe]pyridine-5-caiboxamide, 

l-Ethyl-iV-(pyrazin-2-ylmethyl)-4-(tetrahydro-2H-pyran^^ 
20 fc]pyridine-5-carboxaimde, 

l-Ethyl-5- { [4-(pyridin-2-ylcarbonyl)piperazin-l-yl]carbonyl }-iV-tetrahydr^ 

yl- lH-pyrazolo[3,4-&]pyridin-4-amine, 

A^(2-Chloro-6-fluorobenzyl)~l-ethyl-4-(tetrahydro-2fl-pyran-4-ylaim 
pyrazolo[3,4-fc]pyridine-5-carboxamide, 
25 l-Ethyl-Ar-[(6-oxo-l ,6-dihydropyridin-3-yl)meaiyl]-4-(tett 
li/-pyrazolo[3,4-fc]pyridine-5-carboxarnide, 
N-[3-(Anunocarbonyl)benzyl]-l-ethyl-4-(tetrahydro-2H-p 
pyrazolo[3,4-2>]pyridin6-5-carboxaimde, 

l-Ethyl-iV-{4-[(methylaniino)carbonyl]phenyl}-4-(tetrahydro-2H-^^ 
30 pyrazolo[3 ,4-ib]pyridine-5-carboxaiiude, 

l-Ethyl-//-[2-(l-methyl-lH-imidazol-4-yl)ethyl]-4-(tetrah 

pyrazolo[3,4-fc]pyridine-5-carboxaimde, 

A^-{2-[(Anilinocarbonyl)ainino]ethyl}-l-ethyl-4-(tetra^ 

pyrazolo [3 ,4-fe]pyridine-5-caiboxamide, 
35 l-Ethyl-Ar-(lH-tetraazol-5-ylmethyl)-4-(tetrahydro-2/f-py^^ 

pyrazolo[3,4-fe]pyridine-5-carboxainide, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylanuno)-N-[2-(lH-l,2,4-tri 

pyrazolo[3 ,4-fc]pyridine-5-carboxainide, 

tert-Bntyl 2-[{ [l-etiiyl-4-(tetrahydro-2H-pyran-4-ylaimno)-lH-pyrazol^ 
40 yl]carbonyl } (methyl)ainino]ethylcarbamate, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-A^-[4-(trifluorometh 
pyrazolo[3,4-fc]pyridine-5-carboxamide. 
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tert-Butyl 4-({ [l.ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-fe^ 

yl]carbonyl}amino)piperidine-l-carboxylate, 

l-Ethyl-i\^-{3-[(methylsulfonyl)ainino]propyl}-4-(tetrahydr^ 

pyrazolo[3 ,4-&]pyridine-5-carboxamide, 
5 N-[2-(Dimethylaimno)benzyl]-l-ethyl-4-(tetrahy^^ 

pyrazolo[3,4-fc]pyridine-5-carboxainide, 

l-Ethyl-Ar-[(l-ethylpyrrolidin-2-yl)methyl]-4-(tetrahydro^^ 

pyrazolo[3,4-fc]pyridine-5-carboxamide, 

l-Ethyl-N-(tetrahydrofuran-2-ylmethyl)-4-(tetrahydro-2if^ 
LO pyrazolo[3,4-fc]pyridine-5-carboxamide, 

l-elhyl-A^tetrahydro-2H-pyran-4-yl-4-(tetrahydro-2H- 

pyrazolo[3,4-Z?]pyridine-5-carboxamide, 

A^-{4-[(Dimethylamino)sulfonyl]benzyl}-l-ethyl-4-(telxahy^^^ 

pyrazolo [3 ,4-ft]pyridiTie-5 -carboxamide, 
15 l-Ethyl-N-{3-[(methylsulfonyl)ainino]benzyl}-4-(tetrahydro-2H^^ 

pyrazolo[3,4-fc]pyridine-5-carboxamide, 

l-{[l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH-pyrazolo[3,^^^ 
yl]carbonyl }piperidine-2-carboxamide, 

l-Ethyl-N-(4-methoxyphenyl)-4-(teti^ydro-2H-pyran-4-ylainino)-lH^^ 
20 fc]pyridine-5-carboxamide, 

l-Ethyl-N-[3-(2-oxopyrroUdin-l-yl)propyl]-4-(tetrahydro-2H^^ 

pyra2olo[3,4-fc]pyridine-5-carboxamide, 

l-Ethyl-iV-[2-(l-methylpyrrolidin-2-yl)ethyl]-4-(tetr^ 

pyrazolo[3,4-fo]pyridine-5-carboxamide, 
25 l-Ethyl-iV-(pyridin-3-ylmethyl)-4-(tetrahydro-2H^ 

fc]pyridine-5-carboxainide, 

l-Ethyl-N-(l-methylpiperidin-4-yl)-4-(tetrahydro-2H-pyran-4^^ 
fe]pyridine-5-carboxamide, 

l-Ethyl-JV-(l-ethylpropyl)-4-(tetrahydro-2H-pyran-4-ylamino) 
30 fc]pyridine-5-carboxamide, 

l-Etiiyl-iV-(2-piperidin-l-ylethyl)-4-(tetrahydro-2i^^^ 
Z^lpyridine-S-caiboxaniide, 

l-Ethyl-Ar-(3-morpholin-4-ylpropyl)-4-(teti^ydro-2H-p^ 
pyrazolo[3,4-fc]pyridine-5-carboxamide, 
35 N<3-Ethoxypropyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylanuno)-lH^^ 
£>]pyridine-5-carboxamide, 

iV-(Cyclohexylmethyl)-l-ethyl-4-(tetrahydro-2//-pyran-4^ 
fc]pyridine-5-carboxainide, 

iV-[3-Pimethylamino)propyl]-l-ethyl-4-(tetrahydro-2H^ 
40 pyrazolo[3,4-fc]pyridine-5-carboxamide, 

l-Ethyl-A/'-neopentyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-py^ 
carboxamide, 
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l-ethyl-N-(4-methoxybenzyl)-4-(tetrahydrch-2H-pyran-4-ylamin 
fc]pyridine-5-carboxaimde, 

l-Ethyl-iV-{ 2-[(phenylsulfonyl)amino]ethyl } -4-(tetrahydro-2i/-pyran-4-ylamino)-l/f- 
pyrazolo[3,4-fc]pyridine-5-carboxainide, 
N-[2-(Acetylamino)ethyl]-l-ethyM-(tetrahydro-2ff-pyran-^ 
2?]pyiidine-S-carboxanude, 

1-Ethyl-7V- { 2-[(methylsulf onyl)amino]ethyl } -4-(telrahydro-22y-pyran-4-ylaiiiino)--lH- 

pyrazolo[3,4-Z?]pyridine-5-<:arboxamide, 

l-Ethyl-iV-methyl-N-(pyridin-4-ylmethyl)-4-(tetrahydro-^ 

pyrazolo[3,4-fc]pyridine-5-carboxaniide, 

l-Ethyl-iV-{2-[(2-methoxyphenyl)(methyl)aimno]ethyl}-4-(^^ 

ylaniino)-lH-pyrazolo[3,4-fe]pyridine-5-carboxaimde, 

l-Ethyl-iN^(2-oxo-2-phenylethyl)-4-(tetrahydro-2H-pyran-4^^ 

fc]pyridine-5-carboxaniide, 

iV-(2,5-Difluorobenzyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH^ 
2y]pyridine-5-carboxaimde, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-N-[4-(trifluor^ 
pyrazolo[3,4-fe]pyridine-5-carboxamide, 
NJ-Diethyl-iV-propyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH^ 
carboxamide, 

iS^Cyclopropyl-l-ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH^ 
S-caiboxamide, 

N-(2-amino-2-oxoethyl)-l-ethyl-4-(telTahydro-2H-pyran-4-ylanu 
b]pyridine-5-carboxaimde, 

/l-Ethyl-iV-(3-methoxyphenyl)-4-(tetrahydro-2H~pyran-4-^^ 
fc]pyridine-5-carboxamide, 

iV-(3,4-Difluorobenzyl)-l-ethyl-4-(tetrahydro-2H-pyran^^ 
i>]pyridine-5-carboxamide. 

Ethyl 3-({ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-l//-pyrazolo[3,4-fc}p 
yl]carbonyl } amino)propanoate, 

A^-(l-Benzylpiperidin-4-yl)-l-ethyl-4-(tetrahydrGh-2H-pyran-4-^^ 
2?]pyridine-S-carboxamide, 

iV-Butyl-4-{[l-ethyM-(tetrahydro-2/y-pyran-4-ylamino)-^ 
yl]carbonyl ) piperazine- 1 -carboxamide, 

1 -Ethyl-4<tetrahydro-2H-pyran-4-ylamino)-N-(l 3.4-thiadiazol-2 
fc]pyridine-5-carboxamide, 

A^-(23-Dihydro-lH-inden-2-yl)-l-ethyl-4-(tetrahydro-2ff-py^ 
pyrazolo[3 ,4-2^]pyridine-5-carboxamide, 

l-Ethyl-N-[2-(2-oxoimidazolidin-l-yl)ethyl]-4-(tetrahydro-2H-py^ 
pyrazolo[3 ,4-fc]pyridine-5-carboxamide, 

iV-(3,4-Dimethoxybenzyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylaM 
fc]pyridine-5-carboxaniide, 
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iV-(3-Chlorobenzyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-yl^ 
fc]pyridine-5-carboxamide, 

l-Ethyl-5-[(4-methylpiperazin-l-yl)carbonyl]-iV-tetrahydro-2H-^^ 
pyrazolo[3,4-i?]pyridin-4-aimne, 
5 l-Elhyl-N-(2-hydroxyethyl)-4-(tetiBhydro-2H-^ 
fc]pyridine-5-carboxainide, 

l-Ethyl-5-{[4-(4-methoxyphenyl)piperazin-l-yl]carbonyl}-iV-^^ 

l/?-pyrazolo[3,4-fc]pyridin-4-amine, 

l-Ethyl-iV-{4-[(me1hylsulfonyl)methyl]phenyl}-4-(tefr^ 
10 pyrazolo[3,4-fc]pyridine-5-caiboxamide, 

N-[3-(dimethylainino)-3-oxopropyl]-l-ethyl-4-(tetrahydro-^^ 

pyrazolo[3 ,4-b]pyridine-5-carboxamide, 

l-Ethyl-Af4(l-methyl-lH-inudazol-5-yl)methyll-4Kted^ 

pyrazolo[3,4-Z>]pyridine-5-carboxainide, 
15 l-Ethyl-iV-{4-[(methylainino)sulfonyl]phenyl}-4-(tetr^ 

pyrazolo[3,4-fc]pyridine-5-carboxamide, 

iV-(2-Cyanoethyl)-l-ethyl-4-(tetrahydr(>2H-pyran-^^ 

fc]pyridine-5-carboxamide, 

l-Ethyl-N-methyl-iV-[(5-methyl-13,4-oxadiazol-2-yl)methyl]-^ 
20 ylaimno)-lH-pyrazolo[3,4-fo]pyridine-5-carboxaimde, 

l-Ethyl-iV-[(l-methyl-lH-pyrazol-4-yl)methyl]-4-(tett^ 

pyrazolo[3,4-fc]pyridine-5-carboxamide, 
. l-Ethyl-iV-methyl-A^[(l-methyl-lH-iiiiidazbl-2-yl)^^ 

ylamino)-lif-pyrazolo[3,4-fo]pyridine-5-carboxamide, 
25 l-Ethyl-4-(tetrahydro-2H-pyran-4-ylaixnno)-N-(2-thien-2-yl^ 

fc]pyridine-5-carboxamide, 

A^.[2-(4-Chlorophenyl)e1hyl]-l-ethyl-4-(tetrahydro^^^ 
pyrazolo[3,4-fe]pyridine-5-carboxamide, 
l-Ethyl-iV-[2-(2-methoxyphenyl)ethyl]-4-(tetrahydn>2H-p 
30 pyrazolo[3,4-6]pyridine-5-carboxainide. 

Ethyl 4-(cyclohexylamino)-l-(3-ethoxy-3-oxopropyl)-liF/-pyrazolo[3,4-fc]py^ 
carboxylate, 

iNr-Benzyl-4-(cyclohexylainino)-lH-pyrazolo[3,4-fe]pyridine-5-^ 
Ethyl l.n-propyl-4-(tetrahydro-2H-pyran-4-ylaimno)-lH-pyrazolo[3,^^ 
35 carboxylate. 

Ethyl l-(2-hydroxyethyl)-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,^^ 
fc]pyridine-5-carboxylate, 

N-[4-(Methylsulfonyl)benzyl]-l-n-propyl-4-(tetrahydn)-2H-p^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
40 N-(4-Huorophenyl)-l-n-propyl-4-(tetrahydro-2if-pyran-4-ylaniino)-lH^ 
Z?]pyridine-5-carboxanude, 

Ethyl l-ethyl-6-methyM-(tetrahydro-2//-pyran-4-ylainino)-lif-pyrazolo[3,^ 
5-carboxylate, 
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Ethyl 4-(cyclohexylaniino)-l-ethyl-6-methyl-lH-pyrazoio[3,4-fc^ 
4-(Cyclohexylainino)-l-ethyl-6-methyl-N-[4-(methylsu^^^ 
&]pyridine-5-carboxaniide, 

iV-Benzyl-4-(cyclohexylamino)-l-ethyl-6-methyl-lH-pyrazolo[3,4-fc]pyri 
carboxamide, 

4- (Cyclohexylanuno)-l-ethyl-N-(4-fluorophenyl)-6-methy^ 

5- carboxamide, 

4-(Cyclohexylamino)-l-ethyl-6-methyl-iV-[4-(trifluoromeA^^ 
fc]pyridine-5-carboxamide, 

4KCyclohexylaimno)-iV-(2,3-dihydro-lH4nden-2-yl)-l-ethyl-6~m^^ 
£^]pyridine-S-carboxainide, 

A'-Benzyl-l-ethyl-e-methyM-Ctetrahydro-lff-pyran-^ 
ft]pyridine-5-carboxaiiiide, 

Ar-Benzyl-l-ethyl-4-[(2-oxoazepan-3-yl)amino]-lH-pyrazolo[3,4^^^ 
carboxamide, 

Ar-Benzyl-l-ethyl-4-[(3-hydroxycyclohexyl)aimno]-lif-pyrazolo[3,^^^ 
carboxamide, 

iV-Benzyl-l-ethyl-4-[(4-hydroxycyclohexyl)amino]-li/^^ 
carboxamide, 

20 iV-Benzyl-l-ethyM-[(3-hydroxycyclopentyl)amino]-lH-pyrazoio[3,4-^^ 
carboxamide, or 

Ar-Benzyl-l-ethyl-4-[(4-K)xocyclohexyl)amino]-lH^ 
carboxainide; 

25 or a salt thereof, e.g. a phaimaceutically acceptable salt thereof. 

The structures of these specific compounds are givai in Examples 100-200 hereinafter. 



30 Because of their potential use in medicine, the salts of the compounds of formula (I) are 
preferably pharmaceutically acceptable. Suitable pharmaceutically acceptable salts can 
include acid or base addition salts. A pharmaceutically acceptable acid addition salt can 
be fomied by reaction of a pompound of formula (J) with a suitable inorganic or organic 
acid (such as hydrobronnic, hydrochloric, sulfuric, nitric, phosphoric, succinic, raaleic, 

35 acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or 

naphthalenesulfonic acid), optionally in a suitable solvent such as an organic solvent, to 
give the salt which is usually isolated for example by crystallisation and filtration. A 
pharmaceutically acceptable acid addition salt of a<:ompound of formula (I) can be for 
example a hydrobromide, hydrochloride, sulfate, nitrate, phosphate, succinate, maleate, 

40 acetate, fumarate, citrate, tartrate, benzoate, p-toluenesulfonate, methanesulfonate or 
naphthalenesulfonate salt. A pharmaceutically acceptable base addition salt can be 
formed by reaction of a compound of fomiula (I) with a suitable inorganic or organic 
base, optionally in a suitable solvent such as an organic solvent, to give the base addition 



P33108P1 




salt which is usually isolated for example by crystallisation and filtration. Other non- 
pharmaceutically acceptable salts, eg. oxalates, may be used, for example in the isolation 
of compounds of the invention, and are included within the scope of this invention. The 
invention includes within its scope all possible stoichiometric and non-stoichiometric 
fprms of the salts of the compounds of formula (J). 

Also included within the scope of the invention are all Solvates, hydrates and 
complexes of compounds and salts of the invention. 

Certain groups, substituents, compounds or salts included in the present invention 
may be present as isomers. The present invention includes within its scope all such 
isomers, including racemates, enantiomers and mixtures thereof. 

Certain of the groups, e.g. heteroaromatic ring systems, included in compounds 
of formula (I) or their salts may exist in one or more tautomeric forms. The present 
invention includes within its scope all such tautomeric forms, including mixtures. 

Especially when intended for oral medicinal use, the compound of fomiula (I) can 
optionally have a molecular weight of 1000 or less, for example 800 or less, in particular 
650 or less or 600 or less. Molecular weight here refers to that of the unsolvated "free 
base" compound, that is excluding any molecular weight contributed by any addition 
salts, solvent (e.g. water) molecules, etc. 

Synthetic Process Routes 

The following processes can be used to make the compounds of the invention: 




(I) 



Most of the following synthetic processes following are exemplified for compounds of 
Formula (I) wherein is a hydrogen atom (H). However, some or all of these processes 
can also be used with appropriate modification, e.g. of starting materials and reagents, for 
making compounds of Formula © wherein r2 is other than H. 

Process A 

Compounds of formula (I) where X = OR^^, can be prepared according to the method 
described by Yu et. al. in J. Med Chem., 2001, 44, 1025-1027, by reaction of a compound 
of formula (II) with an amine of formula R^NHi. The reaction is preferably carried out in 
the presence of a base such as triethylamine or NJN-diisopropylethylamine, and/or in an 
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organic solvent such as ethanol, dioxane or acetonitrile. The reaction may require heating 
e.g. to ca. 60-100 °C , for example ca. 80-90 "C: 




(II) 



OR" 



R3NH, 




(0 



10 



Compounds of formula (II) are also described in the above reference and can be prepared 
by reaction of a compound of formula (III) with, for example, diethylethoxymethylene 
malonate (where R^a = Et) with heating, followed by reaction with phosphorous 
oxychloiide, again with heating: 



N 



/ 



. 1) 




O-CO^COgR 



>5a 



OEt 



NH2 2) POCI3 




OR 



Sa 



Formula III 



Formula 11 



15 



20 



Where the desired amino pyrazole of formula (JSS) is not commercially available (for 
example = CHaPh), preparation can be achieved using methods described by Dorgan 
et. al. in J. Chem. Soc, Perkin Trans. 1, (4), 938-42; 1980, by reaction of 
cyanoethylhydrazine with a suitable aldehyde of formula R^OcHO in a solvent such as 
ethanol, with heating, followed by reduction with, for example sodium in a solvent such 
as t-butanol. R^O should be chosen so as to contain one less carbon atom than r1, for 
example R^O = methyl will afford r1 = ethyl. 



H 



1) R40CHO 
EtOH 



2) Na/t-BuOH 



NH. 



Formula III 



Process B 
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Compounds of formula (I) where X = NR'^rS, can be prepared by reaction of a 
compound of formula (TV) with an amine of formula R^NHj. The reaction is preferably 
carried out in the presence of a base, such as triethylamine or N,N-diisopropylethylamine, 
and/or in an organic solvent such as ethanol, THF, dioxane or acetonitrile. The reaction 
may require heating, e.g. to ca. 60-100 ^'C or ca. 80-90 ^'C, for example for 8-48 or 12-24 
hours: 




R3NH2 




NR'^R® 



Formula IV 



Formula I 



Compounds of formula (TV) can be prepared in a two step procedure as described by Bare 
10 et. al. in J. Med. Chem. 1989, 32, 2561-2573, This process involvesr, first, reaction of a 
compound of formula (V) with thionyl chloride (or another agent suitable for forming an 
acid chloride from a carboxylic acid), either in an organic solvent such as chloroform or 
THF, or as a neat solution. This reaction may require heating and the thus-formed 
intermediate 'may or may not be isolated. Step two involves reaction with an amine of 
15 foraiulaR4R5NH, in an organic solvent such as THF or chloroform and may also involve 
the use of a base such as triethylamine or diisopropylethyl amine: 




1) SOCI2 

2) RWNH 




nrV 



Formula V 



Fbrmula IV 



20 



25 



Compounds of formula (V) can be prepared by hydrolysis of an ester of formula (II) 
according to the method described by Yu et. al. in J. Med Chem.^ 2001, 44, 1025-1027. 
This procedure preferably involves reaction with a base such as sodium hydroxide or 
potassium hydroxide in a solvent e.g. an aqueous solvent such as aqueous ethanol or 
aqueous dioxane: 




NaOH 
EtOH 




Formula tl 



Formula V 
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Process C 

Compounds of formula CO can also be prepared according to the method described by 
Bare et. al. in J. Med. Chem. 1989, 32, 2561-2573, which involves reaction of a 
compound of formula (VI), in which -O-R is -O-Ci^alkyl, in particular -O-Et, with an 

amine of formula r3nH2. The reaction may be carried out with or without solvent and 
may require heating. 





Formula VI 



Formula I 



15 



Compounds of formula (VI) (also described in the above reference) can be prepared by 
reaction of a compound of formula (VH) with a suitable alkylating agent of formula 
r1-X, where X is a leaving group such as halogen. The reaction should be carried out in 
the presence of a base such as potassium carbonate, in an anhydrous solvent such as 
DMF: 




K2CO3 
DMF 



Formula VII 




OR 



,5a 



Formula VI 



The preparation of compotmds of formula vn by oxidative cleavage of <:ompounds of 
20 formula Vm is described by Bare et. al. in 7. Med. Chem. 1989, 32, 2561-2573 <furtiier 
referred to Zuleski et. al. in J. Drug. Metab. Dispos., 1985, 13,139). 




OR 



.5a 



SeOc 




Formula VII 



25 Process D: 




To form a compound of fonnula (I) wherein X = NR^rS, a compound of formula (I) but 
wherein X = OH (a carboxylic acid) can be converted into an activated compound of 
fonnula (I) but wherein X = a leaving group substitutable by an amine; and subsequently 
the activated compound can be reacted with an amine of formula R^rSnh. For example, 
the activated compound can be the acid chloride i.e. an activated compound of formula (I) 
but wherein X = CI. This can be formed from the carboxylic acid (X = OH) e.g. by 
thionyl chloride. See for example Examples 81-85. 

The present invention therefore also provides a method of preparing a compound of 
fonnula (I) or a salt thereof » comprising : 

(a) for a compound of formula (J) wherein X = OR^a, reaction of a compound of fonnula 
CO) with an amine of formula R^NHi, or 

(b) for a compound of fonnula (I) wherein X = NR^R^, reaction of a compound of 
fonnula (IV) with an amine of fonnula R^NHa, or 

(c) reaction of a compound of formula (VI), in which -O-R is -O-Ci^alkyl, with an 
amine of formula R^nHj; 

(d) to form a compound of fonnula (I) wherein X = NR^R^, conversion of a compound 
of fonnula (J) but wherein X = OH (a carboxylic acid) into an activated compound of 
fonnula (I) but wherein X = a leaving group substitutable by an amine (preferably, the 
activated compound can be the acid chloride i.e. an activated compound of fonnula (I) 
but wherein X = CI), and subsequent reaction of the activated compound with an amine of 
formula r4r5nH; 

and optionally converting the compound of fonnula (T) into a salt e.g. a pharmaceutically 
30 acceptable salt 

Medical uses 

The present invention also provides a compound of fonnula (I) or a pharmaceutically 
35 acceptable salt thereof for use as an active therapeutic substance in a mammal such as a 
human. The compound or salt can be for use in the treatment and/or prophylaxis of any 
of the conditions described herein (e.g. for use in the treatment and/or prophylaxis of an 
inflammatory and/or allergic disease in a manmial) and/or for use as a phosphodiesterase 
inhibitor e.g. for use as a phosphodiesterase 4 (PDE4) inhibitor. "Therapy" may include 
40 treatment and/or prophylaxis. 
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Also provided is the use of a compound of fonnula (I) or a phannaceutically acceptable 
salt thereof in the manufacture of a medicament (e.g. pharmaceutical composition) for the 
treatment and/or prophylaxis of an inflainmatory and/or allergic disease in a mammal 
such as a human. 

Also provided is a method of treatment and/or prophylaxis of an inflanmiatory and/or 
allergic disease in a mammal (e.g. human) in need thereof, which comprises 
administering to the mammal (e.g. human) a therapeutically effective amount of a 
compound of fonnula (I) as herein defined or a phannaceutically acceptable salt thereof. 

Phosphodiesterase 4 inhibitors are thought to be useful in the treatment and/or 
prophylaxis of a variety of diseases, especially inflammatory and/or allergic diseases, in 
mammals such as humans, for example: asthma, chronic bronchitis, emphysema, atopic 
dramatitis, urticaria, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, 
eosinophilic granuloma, psoriasis, rheumatoid arthritis, septic shock, ulcerative colitis, 
Crohn's disease, reperfiision injury of the myocardium and brain, chronic 
glomerulonephritis, endotoxic shock, adult respiratory distress syndrome, or multiple 
sclerosis. . "~ " 

In the treatoient and/or prophylaxis, the inflammatory and/or allergic disease is preferably 
chronic obstructive pulmonary disease (COPD), asthma, or allergic rhinitis in a mammal 
(e.g. human). More preferably, the treatment and/or prophylaxis is of COPD or asthma in 
a mammal (e.g. human). PDE4 inhibitors are thought to be effective in the treatment of 
asthma (e.g. see M.A.Giembycz, Drugs, Feb. 2000, 59(2), 193-212; Z. Huang et al.. 
Current Opinion in Chemical Biology, 2001, 5: 432-438; and refs cited therein) and 
COPD (e.g. see S.L. Wolda, Emerging Drugs, 2000, 5(3), 309-319; Z. Huang et al.. 
Current Opinion in Chemical Biology, 2001, 5: 432-438; and refs cited therein). COPD 
is often characterised by the presence of airflow obstruction due to chronic bronchitis 
and/or emphysema (SL Wolda, 2000). 

Pharmaceutical compositions and dosing 

For use in medicine, the compounds of the present invention are usually 
admiiiistered as a pharmaceutical composition. 

The present invention therefore provides in a further aspect a pharmaceutical 
composition comprising a compound of formula (I) or a phannaceutically acceptable salt 
thereof and one or more pharmaceutically acceptable carriers and/or excipients. 

The pharmaceutical composition can be for use in the txeatment and/or 
prophylaxis of any of the conditions described herein. 

The compounds of formula (I) and/or the pharmaceutical composition may be 
administered, for example, by oral, parenteral (e.g. intravenous, subcutaneous, or 




intramuscular), inhaled or nasal administration. Accordingly , the pharmaceutical 
composition is preferably suitable for oral, parenteral (e.g. intravenous, subcutaneous, or 
intramuscular), inhaled or nasal administration. More preferably, the pharmaceutical 
composition is suitable for inhaled or oral administration, e.g. to a mammal such as a 
5 human. Inhaled administration involves topical administration to the lung e.g. by aerosol 
or dry powder composition. Oral administration to a hvmaan is most preferred, 

A pharmaceutical composition suitable for oral administration can be liquid or 
solid; for example it can be a syrup, suspension or emvdsion, a tablet, a capsule or a 
lozenge. 

10 A liquid formulation will ^erally consist of a suspension or solution of the 

compound or phannaceutically acceptable salt in a suitable pharmaceutically acceptable 
liquid carriCT(s), for example an aqueous solvent such as water, ethanol or glycerine, or a 
non-aqueous solvent, such as polyethylene glycol or an oil. The formulation may also 
contain a suspending agent, preservative, flavouring and/or colouring agent. 
15 A pharmaceutical composition suitable for oral administration being a tablet can 

comprise one or more pharmaceutically acceptable carriers and/or excipients suitable for 
preparing tablet formulations. Examples of such carriers include lactose and cellulose. 
The tablet can also or instead contain one or more pharmaceutically acceptable 
excipients, for example binding agents, lubricants such as magnesium stearate, and/or 
20 tablet disintegrants. 

A pharmaceutical composition suitable for oral administration being a capsule can 
be prepared using encapsulation procedures. For example, pellets containing the active 
ingredient can be prepared using a suitable pharmaceutically acceptable carrier and then 
filled into a hard gelatin capsule. Alternatively, a dispersion or suspension can be 
25 . prepared using any suitable pharmaceutically acceptable carrier, for example an aqueous 
gum or an oil and the dispersion or suspension then filled into a soft gelatin capsule. 

A parenteral composition can comprise a solution or suspension of the compound 
or pharmaceutically acceptable salt in a sterile aqueous carrier or parenterally acceptable 
oil. Alternatively, the solution can be lyophilised; the lyophilised parenteral 
30 pharmaceutical composition can be reconstituted with a suitable solvent just prior to 
administration. 

Compositions for nasal or inhaled administration may conveniMitly be formulated 
as aerosols, drops, gels or dry powders. 

Aerosol formulations, e.g. for inhaled administration, can comprise a solution or 
35 fine suspension of the active substance in a pharmaceutically acceptable aqueous or non- 
aqueous solvent. Aerosol formulations can be presented in single or multidose quantities 
in sterile form in a sealed container, which can take the form of a cartridge or refill for 
use with an atomising device or inhaler. Alternatively the sealed container may be a 
unitary dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted 
40 with a metering valve (metered dose inhaler) which is intended for disposal once the 
contents of the container have been exhausted. 

Where the dosage form comprises an aerosol dispenser, it preferably contains a 
suitable propellant under pressure such as compressed air, carbon dioxide, or an organic 




propellant such as a chlorofluorocarbon (CFC) or hydrofluorocarbon (HFC). Suitable 
CFC propellants include dichlorodifluoromethane, trichlorofluoromethane and 
dichlorotetrafluoroethane. Suitable HFC propellants include 1,1,1,2,3,33- 
heptafluoropropane and 1,1,1,2-tetrafluoroethane. The aerosol dosage forms can also 
5 take the form of a pump-atomiser. 

Optionally, in particular for dry powder inhalable compositions, a pharmaceutical 
composition for inhaled administration can be incorporated into a plurality of sealed dose 
containers (e.g. containing the dry powder composition) mounted longitudinally in a strip 
or ribbon inside a suitable inhalation device. The container is mpturable or peel-openable 
1 0 on demand and the dose, e.g. of the dry powder composition, can be adniihistered by 

inhalation via the device such as the DISKUS device, marketed by GlaxoSmithKline. 
The DISKUS ™ inhalation device is usually substantially as described in GB 2,242,134 
A. In such device at least one container for the pharmaceutical composition in powdw 
form (the at least one container preferably being a plurality of sealed dose containers 
15 mounted longitudinally in a strip or ribbon) is defined between two members peelably 
seciired to one another; the device comprises: means defining an opening station for the 
said at least one container; means for peeling the members apart at the opening station to 
open the container; and an outlet, communicating with the opened container, through 
which a user can inhale the pharmaceutical coniposition in powder fonn from the <^ened 
20 container. 

Preferably the composition is in unit dose form such as a tablet or capsule for oral 
administration, e.g. for oral administration to a human. 

In the pharmaceutical composition, each dosage unit for oral or parenteral 
administration preferably contains from 0.01 to 3000 mg, more preferably 0.5 to 1000 
25 mg, of a compound of the formula (I) or a pharmaceutically acceptable salt thereof, 
calculated as the free base. Each dosage unit for nasal or inhaled administration 
preferably contains from 0.001 to 50 mg, more preferably 0.01 to 5 mg, of a compound of 
the formula (I) or a pharmaceutically acceptable salt thereof, calculated as the free base. 

The pharmaceutically acceptable compounds or salts of the invention can be 
30 administered in a daily dose (for an adult patient) of, for example, an oral or parenteral 
dose of 0.01 mg to 3000 mg per day or 0.5 to 1000 mg per day, or a nasal or inhaled dose 
of 0.001 to 50 mg per day or 0.01 to 5 mg per day, of the compound of the formula (I) or 
a pharmaceutically acceptable salt thCTeof , calculated as the free base. 



35 

Combinations 

The compounds, salts and/or pharmaceutical compositions according to the invention 
may also be used in combination with another therapeutically active agent, for example, a 
40 Pa adrenoreceptor agonist, an anti-histamine, an anti-allergic or an anti-inflammatory 
agent. 
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The invention thus provides, in a further aspect, a combination comprising a compound 
of formula (I) or a pharmaceutically acceptable salt thereof together with another 
therapeutically active agent, for example, a P^-^^renoreceptor agonist, an anti-histamine, 

an anti-allergic, an anti-inflammatory agent or an antiinfective agent. 

5 

Samples of p^-adrenoreceptor agonists include salmeterol (eg as racemate or a single 
enantiomer such as the R-enantiomer), salbutamol, formoterol, salmefamol, fenoterol or 
terbutaline and salts thereof, for example the xinafoate salt of salmeterol, the sulphate 
salt or free base of salbutamol or the fumarate salt of formoterol. Long-acting 

10 adrenoreceptor agonists are preferred, especially those having a therapeutic effect over a 
24 hour period such as salmeterol or formoterol. 

Preferred long acting P^-adrenoreceptor agonists include those described in WO 
02/66422A. 



15 



Especially preferred long-acting P2-adrenoreceptor agonists include compounds of 

formula(XX): 
HOCHo 





Cj5HCH2NHCR''R'^(CH2) — OH-(CH2)n ^\ ^/) (XX) 

OH 

or a salt or solvate thereof, wherein in formula (XX): 
20 m is an integer of from 2 to 8; r ~ 

n is an integer of from 3 to 1 1, 
with the proviso that m + n is 5 to 19, 

R^^ is -XS02NR^^R^^ wherein X is -(CH2)p- or alkenylene; 

R^^ and R^^ are independently selected from hydrogen, Ci^alkyl, Ca-vcycloalkyl, 

25 C(0)NR^ V^ phenyl, and phenyl (Ci^alkyl)-, 

or R^^ and R*^, together with the nitrogen to which they are bonded, form a 5-, 6-, or 7- 
membered nitrogen containing ring, and R^^ and R^^ are each optionally substituted by 
one or two groups selected from halo, Ci.6alkyl, Ci.6haloalkyl, Ci-ealkoxy, hydroxy- 
substituted C^ealkoxy, -C02R^^ -S02NR^^R^^ -CONR*^R^^ -NR^^C(0)R^^, or a 5-, 6- 

30 or 7-membered heterocylic ring; 

R*^ and R^^ are independently selected from hydrogen, Ci^alkyl, 
Ca^cycloalkyl, phenyl, and phenyl (Ci^alkyl)-; and 
p is an integer of from 0 to 6, preferably from 0 to 4; 

R^^ and R^^ are independently selected from hydrogen, Ci^alkyl, Ci-ealkoxy, halo, 
35 phenyl, and Ci^haloalkyl; and 

R^* and R^^ are independentiiy selected from hydrogen and Ci^alkyl with the proviso that 
die total number of carbon atoms in R*"^ and R*^ is not more than 4. 
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Examples of anti-histamines include methapyrilene or loratadine. 

The invention also provides, in a further aspect, a combination contiprising a compound of 
5 formula (I) or a pharmaceutically acc^table salt thereof togeth^ with an anticholinergic 
compound, e.g. a muscarinic (M) receptor antagonist in particular an Mi, M2, M1/M2, or 
M3 receptor antagonist. For combinations of anticholinergic compounds / muscarinic 
(M) receptor antagonist with PDE4 inhibitors, see for example WO 03/011274 A2 and 
WO 02/069945 A2 / US 2002/0193393 Al and US 2002/052312 Al, and some or all of 
10 these publications give examples of anticholinergic compounds / muscarinic (M) 
receptor antagonists which may be used with the compounds of formula (T) or salts. 

Other suitable combinations include, for example, other anti-inflannmatory agents eg. 
NSAIDs (eg. leukotriene antagonists, iNOS inhibitors, tryptase and elastase inhibitors, 
15 beta-2 integrin antagonists and adenosine 2a agonists)) or antiinfective agents (eg. 
antibiotics, antivirals). 

The combinations referred to above may conveniently be presented for use in the form of 
a pharmaceutical composition and thus a pharmaceuticals composition comprising a 
20 combination as defined above together with one or more pharmaceutically acceptable 
carriers and/or excipients represent a further aspect of the invention. 

The individual compounds of such combinations may be administered either sequentially 
or simultaneously in separate or combined pharmaceutical composition. 

25 

Biological Test Methods 

PDE 3, PDE 4B, PDE 5 Primary assay methods 

The activity of the compounds can be measured in the assay methods shown below. 
Preferred compounds of the invention are selective PDE4 inhibitors, i.e. they inhibit 
PDE4 (e.g. PDE4B and/or PDE4D) more strongly than tiiey inhibit PDE3 and/or more 
strongly than they inhibit PDE5. 

Human recombinant PDE4B , . 

Human recombinant PDE4B, in particular one splice variant thereof, is disclosed in 
WO 94/20079 and also M.M. McLaughlin et al. (A low Km, rolipram-sensitive, cAMP- 
40 specific phosphodiesterase from human brain: cloning and expression of cDNA, 

biochemical characterisation of recombinant protein, and tissue distribution of mRNA, 7. 
Biol Chem., 1993, 268, 6470-6476). Human recombinant PDE4B was expressed in the 



30 
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PDE-deficient yeast Saccharomyces cerevisiae strain GL62. 100,000 x g supernatant 
fractions of yeast cell lysates were used for PDB4B assays and inhibitor studies. 

Inhibition of PDF 5, PDE 4B, or PDE 5 activity 

The ability of compounds to inhibit catalytic activity at PDE4B (human recombinant), 
PDE3 (from bovine aorta) or PDE5 (human recombinant) was determined by Scintillation 
Proximity Assay (SPA) in 96-well format. Test compounds were preincubated at ambient 
temperature in Wallac Isoplates (code 1450-514) with PDE enzyme in 50mM Tris-HCl 
buffer pH 7.5 , 8.3mM MgCh, l-7mM EGTA, 0.05% (w/v) bovine serum albumin for 10- 
30 minutes. The enzyme concentration was adjusted so that no more than 20% 
hydrolysis of the substrate occurred in control wells without compound, during the 
incubation. For PDE3 andPDE4B assay [5 \8-^H] Adenosine 3%5'-cyclic phosphate ( 
Amersham Pharmacia Biotech , code TRK.559) was added to give 0.05uCi per well and - 
lOnM final concentration. For PDE5 assay [8-^H]Guanosine 3',5'-cyclic phosphate ( 
Amersham Pharmacia Biotech , code TRK.392) was added to give O.OSuCi per well and - 
36nM final concentration. Plates were mixed on an orbital shaker for 5 minutes and 
incubated at ambient temperature for 1 hour. Phosphodiesterase SPA beads (Amersham 
Pharmacia Biotech, code RPNQ 0150) were added (~lmg per well) to terminate the 
assay. Plates were sealed and shaken and allowed to stand at ambient temperature for 
Ihour to allow the beads to settle. Bound radioactive product was measured using a 
WALLAC TRILUX 1450 Microbeta scintillation counter. For inhibition curves, 10 
concentrations (l.SnM - 30uM) of each compound were assayed. Curves were analysed 
using ActivityBase and XLfit (ID Businesss Solutions Limited ) Results were expressed 
as pICso values. 

Biological Data obtained for some of the Examples (PDE4B inhibitory activity, either as 
one reading or as an avarage of ca. 2-6 readings) are as follows. Absolute accuracy is not 
possible, and the readings given are accurate only up to about ± 0.5 of a log unit: 



Example 


PDE4B pICso 


2 


8.0 


3 


7.8 


11 


7.4 


21 


8.5 


22 


7.9 


32 


7.7 


40 


8.3 


63 


6.9 


196 


7.9 


198 


8.5 




Most or substantially all of the Examples have PDE4B inhibitory activities in the range of 
pICso = about 5 (± 0.5) to about 8.8 (± 0.5), more usually about 6 (± 0.5) to about 8,8 (± 
0.5). 

5 Emesis: Many known PDE4 inhibitors cause emesis and/or nausea to greats or 
lesser extents (e.g. see Z. Huang et al.. Current Opinion in Chemical Biology, 2001, 5: 
432-438, see especially, pages 433-434 and refs cited therein). Therefore, it would be 
preferable but not essential that a PDE4 inhibitory compound of the invention were to 
cause only limited or manageable emetic side-effects. Emetic side-effects can for 

10 example be measured by the emetogenic potential of the compound when administered to 
ferrets; for example one can measure the time to onset, extent, frequency and/or duration 
of vomiting, retching and/or writhing in ferrets after oral or parenteral administration of 
the compound. See for example A. Robichaud et al., "Emesis induced by inhibitors of 
[PDE rV] in the ferret", Neuropharmacology, 1999, 38, 289-297, erratum 

15 Neuropharmacology, 2001,40,465-465. 

Other side effects: Many known PDE4 inhibitors cause other side effects such as 
headache and other central nervous sytem (CNS-) mediated side effects; and/or 
gastrointestinal (GI) tract disturbances. Therefore, it would be preferable but not 
20 essential if a particular PDE4 inhibitory compound of the invention were to cause only 
limited or manageable side-effects in one or more of these side-effect categories. 



All publications, including but not limited to patents and patent applications, cited in this 
25 specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though 
fully set forth. 




EXAMPLES 



The various aspects of the invention will now be described by reference to the following 
examples. These examples are merely illustrative and are not to be construed as a 
5 hmitation of the scope of the present invention. In this section, "Intermediates" represent 
syntheses of intemiediate compounds intended for use in the synthesis of the "Examples". 
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Abbreviations used herein: 

DCM dichloromethane 

EtOAc ethyl acetate 

Et20 diethyl ether 

DMF dimethyl formamide 

MeOH methanol 

HPLC high pressure liquid chromatography 

SPE solid phase extraction 

NMR nuclear magnetic resonance (in which: s = singlet, d = doublet, t = triplet, 

q = quartet, dd = doublet of doublets, m = multiplet, H = no. of protons) 

LCMS liquid chromatography/mass spectroscopy 

TLC thin layer chromatography 

BEMP 2-t-butylimino-2-diethylamino-l,3-dimethylperhydro-l,3,2- 
diazaphosphazine 

EDC l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

HATU 0-(7-Azabenzotriazol-l-yl)-NJSfJ^'Jsr-tetramethyluronium 
hexafluorophosphate 

HBTU 0-(Benzotriazol-l-yl)-N,N,N',N-tetramethyluronium hexafluorophosphate 

HOBT hydroxybenzotriazole 
h hours 

DIPEA diisopropylethyl amine CPr2NEt) 

Tret retention time 

THF Tetrahydrofuran 



Lawesson's reagent 



2,4-bis(4-methoxyphenyl)-l,3-dithia~2,4-diphosphetane-2,4- 
disulphide 



Machine Methods used herein: 



LCMS (liquid chromatography/mass spectroscopy) 

Waters ZQ mass spectrometer operating in positive ion electrospray mode, mass range 
40 100-1000 amu. 

UV wavelength : 215-330nM 

Column : 3.3cm x 4.6mm ID, 3\im ABZ+PLUS 

How Rate : 3ml/nain 
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Injection Volume : 5\i\ 

Solvent A : 95% acetonitrile + 0.05% formic acid 

Solvent B : 0.1% foraiic acid -h lOmMolar ammonium acetate 

Gradient : 0% A/0.7min, 0-100% A/3.5min, 100% A/l.lmin, 100-0% A/0.2min 

Mass directed autoprep HPLC 

The prep column used was a Supelcosil ABZplus (10cm x 2.12cm) 

UV wavelength : 200-320nM 

Flow : 20ml/min 

Injection Volume: 1ml 

Solvent A : 0.1% formic acid 

Solvent B : 95% acetonitrile + 5% formic acid 

Gradient : 100% A/lmin, 100-80% A/9min, 80-1% A/3.5min, 1% A/1.4min, 1- 
100%A/0.1min 

Intermediates and Examples 

All reagents not detailed in the text below are commercially available from established 
suppliers such as Sigma-Aldrich. 



Table of Intermediates 



Inter- 
mediate 
Number 


Name 


1 


Ethyl 4-chloro-l-ethyHH-pyrazolo[3,4-b]pyridine-5-carboxylate 


2 


Ethyl 4-ethoxy- lH-pyrazolo[3 ,4-b]pyridine-5 -carboxylate 


3 


Ethyl l-methyl-4-ethoxy-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 


4 


Ethyl 1 -benzyl-4-ethoxy- lH-pyrazolo[3 ,4-b] pyridine-5 -carboxylate 


5 


Ethyl 4-chloro-l-phenyl-lH-pyrazolo[3»4-b]pyridine-5-carboxylatB 


6 


l-AcetyM-aminopiperidine 


7 


1 -Methyl-4-aminopiperidine 


8 


4-Aminotetrahydropyran 


8A 


Tetrahydro-2H-pyran-4-amine hydrochloride = 
4-Aminotetrahydropyran hydrochloride 


9 


(R)-(+)-3-Amino tetrahvdrofiiran 4-toluene sulphonate 


10 


(S)-(-)-3-Amino tetrahydrofiiran 4-toluene sulphonate 


11 


Tetrahydro-2H-thiopYran-4-amine 


12 


Tetrahydro-3-thiopheneamine 


13 


Tetrahydro-3-thiopheneamine 1,1-dioxide hydrochloride 


14 


Tetrahydro-2H-thiopyran-4-aniine- 1 , 1 -dioxide hydrochloride 


15 


4-Chloro-l-ethYHH-pYrazolo[3,4-b]pyridine-5-carboxvlic acid 
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16 ^ 


I-CMoro-l-ethyl-lH-pyia2M)lol3,4-Djpynameo-^^ cnionae i 


17 


S[-Benzyl-4-cMoro-l-f5thYl-lH-pyrazolo[3,4-b]pyridine-5K:aA 


18 


4-Chloro-l-ethyl-N-(2-^thylbutyl)-lH-pvrazolo[3,4-b]pyridine-5-^ 


19 


4-Chloro-l-ethyl-N-(4-fluorophenyl)-lH-pyrazolo[3,4-b]pyridine-5-carboxaim 


20 


4^;;hlorc)-N-cyclopentyl-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxainide 


21 


4-Chloro-l-ethyl-5-(pyrrolidm-l-ylcarbonyl)-lH-pyrazolo[3.4-b]pyridine 


22 


4-Chloro-l-ethyl-NKpyndm-4-ylmethyl)-lH-pyrazolo[^ 

carboxamide 1 


23 


4-Chloro-l-«thyl-N-propyl-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 1 


24 


4-Chloro- 1 -ethyl-lH-pyrazolo[3,4-bJpyndme~5-carboxaimae 


25 


Ethyl 4-<:hloro-l -methyl-lH-pyrazolo[3,4-D]pynameo-carDoxyiate i 


26 


4-Chloro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylic acid 


27 


4-Chloro-'l -methyl-lH-pyrazolo[3,4-b]pyridme-5-carbonyl chloride 1 


28 


N-Benzyl-4K:hloro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxaimd^ 


29 


4-ailoro-l-methyl-N-(4-fluorophenyl)-lH-pyrazolo[3,4-b]pyridm j 


30 


4-Chloro-l-methyl-N-<2-«thylbutyl)-lH-pyrazolo[3,4-b]pyridin^^ 


31 


4-CMoro-l-methyl-lH-pyimolo[3,4-b]pyridine-5-carboxamide 


32 


Ethyl l-ethyl-4Ktetrahydro-2H-pyran-4-ylanuno)-lH-pyrazolo[3,4-b]pyri 
carboxylate ' 


33 


l-Ethyl-4-(tetrahydro-2H-pyran-4-ylannno)-lH-pyrazolo[3,4-b]p^^^ 

carboxylic acid 


34 


Ethyl l-^thyl-4-[(3S)-tetrahydrofuim-3-ylanuno]-lH-pyra^^^ j 
carboxylate 


35 


Ethyl l-ethyl-4-[(3R)-tetrahydrofuran-3-ylanuno]-lH-pyrM^^ 1 
carboxylate j 


36 


Ethyl l-ethyl-4-(tetrahydro-2H-thiopyran-4-ylamino)-lH-pyrazolo[3.4-b]pyri^ 
5-carboxylate 


37 


Ethyl l-ethyl-4-(tetrahydrotMen-3-ylaiiiino)-lH-pyrazolo[3,4-b]py^^ 
carboxylate 


38 


Ethyl 4-(cyclopropylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 1 


39 


Ethyl 4-[(14-dioxidotetrahydrothien-3-yl)ainmo]-l-ethyl-lH--pyrazolo[3,4- 
b]pyridine-5-carboxylate 


40 


Ethyl 4-[( 1 J-dioxidotetrahydro-2H"thiopyran-4-yl)ammo]-l-ethyl-lH- 
pyrazolo[3,4-b]pyridine-5-carboxylate 


41 


l-Ethyl-4-[(3S)-teti:ahydrofuran-3-ylaniino]-lH-pyra2oto 
carboxylic acid 


42 


Ethyl l-«thyM-[(3RHetrahydrofuran-3-ylamino]-lH-pyra2»lo[^ 
carboxylic acid 


43 


l-Ethyl-4-(tetrahydro-2H-tMopyran-4-ylamino)-lH-pyrazolo[3,4-bl 
carboxylic acid 


44 


l-Ethyl-4-(tetrahydrothien-3-ylanuno)-lH-pyrazolo[3,4-b]pyridine-5-carboxyUc 






acid 


45 


4.(CYclopropylaiiiinb)-l-ethyl-lH-pyra2»lo[3.4-blPYnd^^ acid 


46 


4-[( 1 , 1 ^Dioxidotetrahydrothien-3-yl)aniino]-l-ethyl-l^^^ 
carboxylic acid 


47 


4-[(lJ-Dioxidotetrahydro-2H-thiopyran-4-yl)aniino]-l-ethyl-l 
blpyridine-5-carboxylic acid 


48 


Ethyl 4-(cyclohexylamino)-m-pyrazolo[3,4-Z>]pYridine-5-carboxylate 


49 


4-(Cyclohexylaimno)-lH-pyrazolo[3.4-blpyridine-5H:a^ acid 


50 


l-n-Propyl-4<tetrahydro-2H-^)yran-4-ylainino)-lH-pyr^ 
carboxylic acid 


51 


Ethyl 4-chloro-l-ethyl-6-methyl-lH-pyrazolo[3,4-fc]pyridine-5-carboxylate 


52 


4<Cyclohexylamino)-l-ethyl-6-methyl-lH-pyrazolo[3,4-fc]pyri 
acid 


53 


l-Ethyl-6-iiiethyl-4<tetrahydro-2H-pyi^-4-ylajiuno)-lH-py^ 
S-carboxylic add 


54 


4-Aimnocyclohexanone hydrochloride 



Intermediate 1 ; Ethyl 4-chloro-l-ethyl-lH-pyra2olo[3,4-b]pyridine-5-carboxylate 

Prepared from commercially available 5-amino-l-ethyl pyrazole as described by G. Yu 
et. al. in J. Med Chem., 2001, 44, 1025-1027: 



4t 




.COgEt 



Intermediate 2 t Ethyl 4-ethoxy-lH-pyrazolo[3,4-b]pyridine-S-carboxyIate 
Can be prepared by oxidative cleavage (Se02) of 1-furanylmethyl derivative, as 

10 described by T. M. Bare et. al In J. Med. Chem., 1989, 32, 2561-2573, (further 

referenced to Zuleski, F. R., Kirkland, K. R., Melgar, M. D.; Malbica, J. Drug. Metab. 
Dispos., 1985, 13, 139) 




15 
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Intermediate 3 ; Ethyl l-methyI-4-ethoxy-lH-pyrazolo[3,4-b]pyrldine-5-carboxylate 



A mixture of Intermediate 2 (0.47g) and anhydrous potassium carbonate (0.83g) 
(previously dried by heating at 100°C) in anhydrous dimethylformamide (DMF) (4ml) 
was treated with iodomethane (0.26inl) and stirred vigorously for 3h. The mixture was 
then filtered and the filtrate concentrated in vacuo to afford a residual oil, which was 
partitioned between dichloromethane (DCM) (25ml) and water (25ml). The layers were 
separated and the aqueous phase was extracted with further DCM (2x25ml). The 
combined organic extracts were dried over anhydrous sodium sulphate and evaporated to 
an orange solid which was applied to an SPE cartridge (silica, 20g). The cartridge was 
eluted sequentially with EtOAc : petrol (1:4, 1:2 and 1:1), then chloroform : methanol 
(49:1, 19:1 and 9:1). Fractions containing desired material were combined and 
concentrated in vacuo to afford Intermediate 3 (0.165g). LCMS showed MH^= 250; Tret 
= 2.59 min. 

Intermediate 4t Ethyl l-benzyl-4-ethoxy-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 



A mixture of Intermediate 2 (0.47g) and anhydrous potassium carbonate (0.83g) 
(previously dried by heating at lOO^C) in anhydrous DMF (4ml) was treated with benzyl 
bronnide (0.72g) then stirred vigorously and heated at 55°C for 4.5h. The mixture was 
allowed to cool, then filtered and the filtrate concentrated in vacuo to afford a residual oil, 
which was partitioned between DCM (25ml) and water (25ml). The layers were separated 
and the aqueous phase was extracted with further DCM (2x25ml). The combined organic 
extracts were dried over anhydrous sodium sulphate and evaporated to a yellow oily solid 
which was dissolved in DCM and applied to an SPE cartridge (silica, 20g). The cartridge 
was eluted with a gradient of EtOAc : petrol (1:4, 1:2 and 1:1) then chlorofomi : 
methanol (49:1, 19:1 and 9:1). Fractions containing desired material were combined and 
concentrated in vacuo to afford Intermediate 4 (0.33g). LCMS showed MH^= 326; Tret = 
3.24 min. 



OEt 
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Intermediate 5; Ethyl 4-chloro-l-phenyl-lH-pyrazolo[3,4-b]pyridine-S-carboxylate 

COjEt 




A mixture of 5-amino-l-phenyl pyrazole (2.0g) and diethylethoxymethjdene malonate 
(2.54iiil) was heated under Dean Stark conditions at 120°C for 16h. The solution was 
cooled, phosphorus oxychloride (16ml) was then added and the mixture heated under 
reflux for a further 20h. Excess phosphorus oxychloride was removed in vacuo and the 
residue partitioned between diethyl ether and water, proceeding with extreme caution on 
addition of water. The ethereal layer was washed with further water, then dried over 
magnesium sulphate and concentrated in vacuo to afford ethyl 4-chloro-l-phenyl-lH- 
pyrazolo[3,4-b]pyridine-5-carboxylate (2.09g). LCMS showed MH*= 302; Tref = 3.80 



min. 



Intermediate 6: l-Acetyl-4-aminopiperidine 

Prepared from commercially available Nl-benzyl-4-aminopiperidine as described by 
Yamada et al. Jn WO 00/42011: 




Intermediate 7: l-MethyM-aminopiperidine 

Prepared from commercially available N-methyl-4-piperidone as described by C. M. 
Andersson et. al. in WOO 1/66521: 

J ^ \-OMe 





6 



Intermediate 8: 4-Aiiunotetrahydropyran 

Commercially available from Combi-Blocks Inc., 7949 Silverton Avenue, Suite 915, San 
Diego, CA 92126 (CAS 38041-19-9) 
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Tntermediate 8A; T etrahydro-2H-pyran-4-amine hydrochloride = 
4-Aiiihiotetrahydropyran hydrochloride 




Stepl : N,N-dibenzyltetrahydro-2H-pyran-4-amme 

Dibenzylamine (34.5g) and acetic acid (6.7ml) were added to a stirred solution of 
tetrahydro-4H-pyran-4-one (16.4g, commeaccially available from e.g. Aldrich) in 
dichloromethane (260ml) at 0 "C to 5 "C. After 2.5h at 0 °C to 5 °C, sodimn 
triacetoxyborohydride (38.9g) was added portionwise, and the mixture was allowed to 
warm to room temperature. After stirring at room temperature overnight, the reaction 
mixture was washed successively with 2M-sodium hydroxide (200ml and 50ml), water (2 
X 50ml) and brine (50ml), then dried and evaporated to give a yellow oil (45g). This oil 
was stirred with methanol (50ml) at 4 "C for SOmin to give the product as a white solid 
(21.5g). LCMS showed MH^= 282; Trkp = 1-98 min. 



Step 2: Tetrahydro-2H-pyrcm-4-annne hydrochloride 

iVJV-dibenzyltetrahydro-2H-pyran-4-ainine (20.5g) was dissolved in ethanol (210inl) and, 
hydrogenated over 10% palladium on carbon catalyst (4g) at 100 psi for 72h at room 
temperature. The reaction mixture was filtered and the filtrate was adjusted to pH 1 with 
2M-hydrogen chloride in diethyl ether. Evaporation of solvents gave a solid which was 
triturated with diethyl ether to give the product as a white solid (9.23g). NMR 
(400MHz in de-DMSO, 27*'C, 8ppm) 8.24 (br. s, 3H), 3.86 (dd, 12, 4Hz, 2H), 3.31 (dt, 2, 
12Hz, 2H), 3.20 (m, IH). 1.84 (m, 2H), 1.55 (dq, 4, 12Hz, 2H). 

Intermediate 9; (R)-(+)-3-Ammo tetrahydrofuran 4-toluenesiilphonate 

Commercially available from Fluka Chemie AG (CAS 111769-27-8) 



-OH 



Intermediate 10; (S)-(-)-3-Amino tetrahydrofuran 4-toluenesulphonate 
Commercially available from E. Merck, Germany (CAS 104530-80-5) 

0" ^1 



-OH 

6 



20 
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Intermediate 11; Tetrahydro-2H-thiopyran-4-aiiime 

Prepared from commercially available tetrahydrothiopyran-4-one as described by 
Subramanian et. al., J. Org, Chem., 1981, 46, 4376-4383, Subsequent preparation of the 
hydrochloride salt can be achieved by conventional means. 




NH^OH 



1 r 



Intermediate 12; Tetrahydro-3-thiopheneamine 

Prepared in an analogous manner to Intermediate 1 1 from conmiercially available 
tetrahydrothiophene-4-one. The oxime formation is described by Grigg et.al., 
J 0 Tetrahedron, 1991, 47, 4477-4494 and the oxime reduction by Unterhalt et. al.. Arch. 
Pharm., 1990, 317-318. 



15 . Intermediate 13; T etrahvdro-3-thiopheiieamine 1,1-dioxide hydrochloride 

Conmiercially available from Sigma Aldrich Library of Rare Chemicals (S ALOR) (CAS- 
6338-70-1). Preparation of the hydrochloride salt of the amine can be achieved by 
conventional means. . 



Intermediate 14; Tetrahvdrn-2H.thinpvran-4-airiiiii.,1 1.dinyidA hyilrnphlnriHo 

Prejpared in an analogous manner to Intermediate 11 from commercially available 
tetrahydrothiophene-4-one. Oxidation to l,l-dioxo-tetrahydro-lX^-thiopyran-4-one is 
described by Rule et. al., in /. Org. Chem., 1995, 60, 1665-1673. Oxime formation is 
25 described by Truce etal., in /. Org. Chem., 1957, 617, 620 and oxime reduction by 
Barkenbus et. al:, J. Am. Chem. Soc, 1955, 77, 3866. Subsequent preparation of the 
hydrochloride salt of the amine can be achieved by conventional means. 



NHjOH 
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Intermediate IS: 4-CliIoro-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxyIic add 



A solution of Intermediate 1 (3.5g) in dioxane (28ml) was treated with potassium 
hydroxide (6.3g) as a solution in water (20ml). The mixture was stirred for 2h, then 
5 concentrated in vacuo, acidified to pH 3 with 2M aqueous hydrochloric acid and 
extracted wifli ethyl acetate. The layers were sqparated, the organic layer dried over 
sodium sulphate, then concentrated in vacuo to afford Intermediate 15 as a white solid 
(2.4g). LCMS showed MH*" = 226; Tret = 2.62min. 

10 Intermediate 17 ; N-Ben2yl-4-cliIoro-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 



fotermediate 15 (3.5g) was dried over phosphorus pentoxide for Ih, then treated wife 
15 thionyl chloride (47g). The mixture was stured and heated at 75°C for 1.3h. Excess 
thionyl chloride was removed in vacuo and the residual oil azeotroped with 
dichloromethane (DCM) to afford Intermediate 16, presumed to be the acid chloride 
derivative of Intermediate 15, as a white solid (3.3g). 

20 Intermediate 16 (0.473g) was dissolved in tetrahydrofuran (THF) (4ml) and treated wife 
N,N-diisopropylethylamine (DIPEA) (0.509ml), then with benzylamine (0,209g) and the 
mixture stirred under nitrogen for 0.5h. The mixture was concentrated in vacuo, then 
partitioned between dichloromethane and water. The layers were separated and the 
organics concentrated in vacuo to afford Intermediate 17 (0.574g). LCMS showed MH* 

25 =315; Tret = 2.90min. 





. Et 




Et 



Similarly prepared were the following: 






, .NR4r5 


Amine reagent 


MH* 
ion 


Tret 
(min) 


Intermediate 
18 




2-Ethyl-N- 
butylamine 


309 


3.07 


Intermediate 
19 




4-Fluoroaniline 


319 


3.08 


Intermediate 
20 




Cyclopentylamine 


293 


2.76 


Intermediate 
21 




Pyrrolidine 


279 


2.46 



Intermediate 22; 4-Chloro-l-ethyl-N-(pyridin-4-ylinethyl)-lH-pyrazolo[3,4- 
b]pyridine-5-carboxainide 

5 , Et 

Acid chloride Intermediate 16 was synthesised from Intermediate 15 using the method 
shown above for Intermediate 17. Intermediate 16 (0.473g) was dissolved in THF i(4ml) 
and treated with diisopropylethylamine (DIPEA) (0,509ml), then with 4- 

10 (aminomethyl)pyridine (0.21 Ig) and the nxixture stirred under nitrogen for 0.5h. The 
mixture was concentrated in vacuo, then partitioned between DCM and water. The layers 
were separated and the organics concentrated in vacuo, then applied to an SPE carbidge 
(silica, lOg) which was eluted with a gradient of cyclohexane : EtOAc (2:1 increasing 
stepwise up to 0:1), followed by MeOH : EtOAc (5:95, then 10:90). Fractions containing 

15 desired material were combined and concentrated in vacuo to afford Intermediate 22 
(0.086g), LCMS showed MlT = 3 16; Trbf = 1 .84min. 

Intermediate 23; 4-Chloro-l-ettiyl-N-n-propyl-lH-pyrazolo[3,4-b]pyridine-S- 
carboxamide 
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Acid chloride Intennediate 16 was synthesised from Intennediate 15 using the method 
shown above for Intennediate 17. Intennediate 16 (0.473g) was dissolved in THF (4ml) 
and treated with DIPEA (0.509ml), then with n-propyl amine (0.1 15g) and the mixture 
stined under nitrogen for 0.5h. A further portion of n-propyl amine (0.023g) was then 
5 added and stining continued for 18h. The mixture was concentrated in vacuo, then 
partitioned between DCM and water. The layers were separated and the organics 
concentrated in vacuo to afford Intennediate 23 (0.405g). LCMS showed MH* = 267; 
Tret — 2,54inin. 

10 Tntermediate24 ; 4-Cliloro-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 




Acid chloride Intennediate 16 was synthesised from Intermediate 15 using the method 
shown above for Intermediate 17. Intermediate 16 (0.30g) was dissolved in THF (3ml) 

15 and treated with a 0.5M solution of ammonia in dioxane (4.92ml). The mixture was 
stirred under nitrogen for 18h. A further portion of 0.5M ammonia in dioxane (4.92ml) 
was added and stining continued for 72h. The mixture was concentrated in vacuo and the 
residue partitioned between DCM and 2M sodium hydroxide solution. The layers were 
separated and the organics concentrated to afford Intermediate 24 (0.278g). LCMS 

20 showed MlT = 225; Tref = 2.10min. 

Intermediate 25; Ethyl 4-cMoro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 
71 

COgEt 




25 A mixture of 5-amino-l-methyl pyrazole (4.0g) and diethylethoxymethylene malonate 
(9.16ml) was heated at 150°C under Dean Stark conditions for 5h. Phosphorous 
oxychloride (55ml) was carefully added to the mixture and the resulting solution heated 
at 130°C under reflux for 18h. The mixture was concenti^ted in vacuo, then the residual 
oil cooled in an ice bath and ti«ated carefully witii water (100ml)(caution: exotherm). The 

30 resulting mixture was extracted with DCM (3xl00ml) and the combined organic extracts 
were dried over anhydrous sodium sulphate and concentrated in vacuo. The residual solid 
was purified by Biotage chromatography (silica, 90g), eluting with Et20 : petxol (1:3). 
Fractions containing desired material were combined and concenti^ted in vacuo to afford 
Intermediate 25 (4.82g). LCMS showed MH* = 240; Tret = 2.98min 

35 
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Intermediate 26; 4-CWoro-l-methyl-lH-pyra2olo[3,4-b]pyridine-5-carboxylic acid 




A solution of Intermediate 25 (4,0g) in dioxane (30ml) was treated with potassiimi 
hydroxide (7.54g) as a solution in water (20ml). The mixture was stirred for 16h, then 
5 diluted with water (150ml) and acidified to pH 3 with 5M aqueous hydrochloric acid. The 
mixture was stirred in an ice bath for ISmin, then collected by filtration, washed with ice- 
cold water and dried in vacuo over phosphorous pentoxide to afford Intermediate 26 as a 
white solid (2.83g). LCMS showed MH*^ = 212; Tret = 2.26min. 

10 Intermediate 28; N-BenzyM-chloro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 



CI 




rsi 

Me 



N 



Intermediate 28 NR^Rs = "*^'"^J^ . 



Intermediate 26 (2.5 g) (previously dried over phosphoms pentoxide) was treated with 
15 thionyl chloride (25ml) and the mixture heated under reflux for Ih. Excess thionyl 
chloride was removed in vacuo to afford Intermediate 27, presumed to be the acid 
chloride derivative of Intermediate 26, as a white solid (2.7g). 

Intermediate 27 (0.68g) was dissolved in THF (10ml) and treated with DIPEA (0.77ml), 
20 then with benzyl amine (0.339g) and the mixture stirred under nitrogen for 3h. The 
mixture was concentrated in vacuo, then partitioned between DCM (20ml) and water 
(10ml). The layers were separated and the organics concentrated in vacuo to afford 
Intermediate 28 (0.90g). LCMS showed MET = 301; Tref = 2.72min. 



25 Similarly prepared were the following: 




NR^R^ 





NR4r5 


Amine reagent 


MlTion 


Tret 
(min) 


Intermediate 
29 




4-Fluoroaniline 


305 


2.91 
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Intermediate 
30 




2-Ethyl-N- 
butylamine 



295 



2.97 



HN 



Intermediate 31; 4 -CMoro-l~me<hviaH-pyrazolo[3,4-b]pyridine-S-carboxainide 



5 Acid chloride Intramediate 27 was synthesised from Intermediate 26 using the method 
shown above for Ihtennediate 28. Intennediate 27 (0.68g) was then treated with a 0.5M 
solution of ammonia in dioxane (17.7ml). Diisopropylethylamine (0.51ml) was then 
added and the mixture stirred for 21h. The mixture was then partitioned between DCM 
(100ml) and water (30ml). An insoluble solid was removed by filtration, washed with 

10 water (20ml) and dried in vacuo over phosphorous pentoxide to afford Intermediate 31 
(0.544g). LCMS showed MH^ = 211; Tret = 1.84min. 

Intermediate 32 (= Example 3): Ethyl l^thyl-4-(tetrahydro-2H-pyran-4-ylamino)- 
lH-pyrazolo[3,4-b]pyridine-5-carboxylate 



Intermediate 1 (0.20g) and triethylamine (0.55ml) were suspended in ethanol (Sml) and 4- 
aminotetrahydropyran (O.OSSg) was added. The mixture was stirred under nitrogen, 
heated at 80°C for 16h, then conceiitrated in vacuo. The residue was partitioned between 
20 DCM and water. The layers were separated and the organic layer was loaded directly 
onto an SPE cartridge (silica, 5g) which was eluted sequentially with; (i) DCM, (ii) DCM 
: Et20 (2:1), (iii) DCM : Et20 (1:1), (iv) EtaO and (v) EtOAc. Fractions containing 
desired material were combined and concentrated in vacuo to afford Intermediate 32 
(0.21g). LCMS showed MET = 319; Tret = 2.93min. 




Me 



15 




25 
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Intermediate 33 : l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH-pyrazoIo[3,4- 
b]pyridine-5-carboxylic acid 



A solution of Intermediate 32 (0.2ig) in ethanol : water (95:5, 10ml) was treated with 
5 sodium hydroxide (0.12g). The n^iixture was heated at 50°C for 8h, then concentrated in 
vacuo, dissolved in water and acidified to pH 4 with acetic acid. The resultant white solid 
was removed by filtration and dried under vacuum to afford Intermediate 33 as an off- 
white solid (0.156g). LCMS showed MH^ = 291; Tret = 2.11min. 

10 Intermediate 34; Ethyl l-efiiyl-4-[(3S)-tetrahydroftiran-3-ylainlno]-lH-pyra^^ 
b]pyridine-5-carboxyIate 



Intermediate 1 (0.05g) and (S)-(-)-3-aminotetrahydrofuran 4-toluenesulphonate (0.052g) 
15 were suspended in ethanol (1ml) and triethylamine (0,14ml) was added. The mixture was 
stirred under nitrogen and heated at 80°C for 24h. After cooling to room temperature, 
ethanol was removed by evaporation under a stream of nitrogen and the residue 
partitioned between DCM (2ml) and water (1.5ml). The layers were separated and the 
organic layer concentrated to dryness. Purification was carried out using an SPE cartridge 
20 (silica, 5g), eluting with a gradient of EtOAc : cyclohexane; (1:16 tihen, 1:8, 1:4, 1:2, 1:1 
and 1:0). Fractions containing desired material were combined and concentrated in vacuo 
to afford Intermediate 34 (0.052g). LCMS showed MH*" = 305; Tret = 2.70min. 




►3 




Intermediate 34 NHR^s HN»'..m 




Sirnilarly prepared were the following: 
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COaEt 





NHR"* 


Amine i^eageni. 


IVJXI. 

ion 




Tntermcdi&te 
35 


NH 


(R)-(+)-3. 

Aminotetrahydrofuran 
4-toluenesulphonate 


305 


2.73 


Intermediate 
36 




Intermediate 11 


335 


3.21 


Intermediate 
37 




Intermediate 12 


321 


3.10 


Intermediate 
38 




Cyclopropylamine 


275 


2.98 



Intermediate 39: Etiiyl 4-[(l,l-dioxidotetrahydrotliien-3-yl)amino]-l-ethyHH- 
pyrazolo[3,4-b]pyridine-5-carbo3^1ate 




CO^Et 



Intermediate 39 NHR3= HN — (j^^ 

Intermediate 1 (0.05g) and Intermediate 13 (0.027g) were suspended in ethanol (1ml) and 
triethylamine (0.14ml) was added. The mixture was stirred under nitrogen and heated at 

10 80**C for 24h. After cooling to room temperature, ethanol was removed by evaporation 
under a stream of nitrogen and the residue partitioned between DCM (2nal) and water 
(1.5ml). The layers were separated and the organic layer concentrated to dryness. 
PurijRcation was carried out using an SPE cartridge (silica, 5g), eluting with a gradient of 
EtOAc : cyclohexane; (1:8 then 1:4, 1:2, 1:1 and 1:0). Fractions containing desired 

15 material were combined and concentrated in vacuo to afford Intermediate 39 (0.045g) as 
a mixture of enantiomers. LCMS showed MKT = 353; Tret = 2.60min. 



Similarly prepared was the following: 
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COgEt 





NHR3 


Amine Reagent 


MH* 
ion 


TRExCiiiin) 


Intermediate 
40 




Intermediate 14 


367 


2.64 



10 



Intermediate 41; l-Etibyl-4-[(3S>-tetrahydrofiiran-3-ylanuno]-lH-pyrazolo[3,4- 
b]pyridine-5-carboxylic acid 



15 



NHR^ 




CO2H 



Intermediate 41 NHR3= HN«" 



c 



A solution of Intermediate 34 (0.037g) in ethanol : water (95:5, 3ml) was treated with 
^sodium hydroxide (0.019g). The mixture was heated at 50°C for 16h, then concentrated in 
vacuo. The residue was dissolved in water (1.5ml) and acidified to pH 4 with acetic acid. 
The resultant white solid precipitate was removed by filtration and dried under vacuum. 
The filtrate was extracted with ethyl acetate and the organic layer collected and 
concentrated in vacuo to afford a further portion of white solid. The two solids were 
combined to afford Intermediate 4i (0.033g). LCMS showed MH*^ = 277; Tret = 2.05 
min. 



Similarly prepared were the following: 



NHR^ 




CO,H 





NHR3 


Starting material 


MH* 
ion 


TRErCmiBi) ■ 


Intermediate 
42 


NH 

Q 


Intermediate 35 


277 


2.05 


Intermediate 
43 




Intermediate 36 


307 


2.40 
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Intermediate 
44 




Inteimediate 37 


293 


2.59 


Intermediate 
45 


NH 


Intermediate 38 


247 


2.24 


Intermediate 
46 




Inteimediate 39 


325 


2.05 


Intermediate 
47 




Litennediate 40 


339 


2.05 



Intermediate 48 : Ethyl 4-(cyclohexylaiiiino)-lH-pyra2olo[3,4-fr]pyridine-^ 
carboxylate 




Intermediate 2 (0.69g) was suspended in cyclohexylamine (1.01ml), and the mixture was 
heated at 90 °C for 3h. The residual mixture was allowed to cool to room temperature and 
partitioned between chloroform (25ml) and water (25ml). The phases were separated and 
the organic phase was evaporated to dryness. The residue was triturated with EtiO (25ml) 
and the insoluble solid was collected and dried to afford Intermediate 48 as a beige sohd 
(0.58g), LCMS showed 1^=289; Tret = 2.91min. 

Intermediate 49 : 4-(Cyclohexylaniino)-lH-pyrazolo[3,4-ib]pyridlne-5-carboxylic 
acid 
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2M-Sodium hydroxide solution (0.5ml) was added to a stirred suspension of Intermediate 
48 (0.2g) in dioxan (4ml) and water (0.5ml). After stirring overnight at room temperature, 
the reaction mixture was heated at 40 °C for 8h. A further quantity of 2M-sodium 
hydroxide solution (1.5ml) was added, and the reaction mixture was heated at 40 °C for 
5 48h. The reaction solution was concentrated, diluted with water (10ml) and acidified with 
glacial acetic acid. The resulting precipitate was collected by filtration, washed with 
water and dried to give Intermediate 49 (0.18g). LCMS showed MHT = 261; Tret = 
2.09min. 

10 Intermediate 50 ; l'-n-Propyl-4-(tetrahydro-2£r-pyran-4-ylamino)-lH- 
pyrazolo[3,4-fr]pyridiiie-5-^rboxylic acid 



2M-Sodium hydroxide solution (0.7ml) was added to a stirred suspension of Example 
185 .(0.23g, described hereinafter) in ethanol (5ml) and water (1.5ml). After stirring 

15 overnight at room temperature, a further quantity of ^M-sodium hydrbxide solution 

(0.7ml) was added, and the reaction mixture was heated at 43 for 2.5h. The reaction 
solution was concentrated, diluted with water (5ml) and acidified with 2M-hydrochloric 
acid. The resulting precipitate was collected by filtration, washed with water and dried to 
give Intermediate 50 as a white solid (0.14g). LCMS showed MHf = 305; Tret = 

20 2.42min. 

Intermediate 51; Ethyl 4-chloro-l-ethyl-6-methyI-lJff-pyrazolo[3,4-2^]pyridine-5- 
carboxylate 



25 A mixture of 5-amino-l-ethylpyrazole (1.614g, 14.5mmol) and diethyl 2-(l- 

ethoxyethylidene)malonate (3.68g, 16.0nunol, as described by P.P.T. Sah, J. Amer. 
Chenu Soc, 1931, 53, 1836) was heated at 150 °C under Dean Stark conditions for 5 
hours. Phosphorous oxychloride (25ml) was caiefidly added to the mixture and the 
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lesulting solution was heated at 130 "C under reflux for 18 hours. The mixture was 
concentrated in vacuo, then the residual oil was carefully added, with cooling, to water 
(lOOmI). The resulting mixture was extracted with DCM (3xl00ml) and the combined 
organic extracts were dried over anhydrous sodium sulphate and concentrated in vacuo. 
5 The residual oil was purified by Biotage chromatography (silica, 90g) eluting with ethyl 
acetate-petrol (1:19). Fractions containing the desired product were combined and 
concentrated in vacuo to afford Intermediate 51 (1.15g). LCMS showed MH^ = 268; Tret 
= 3.18min. 

10 Intermediate 52; 4-(Cyclohexylamino)-l-ethyl-6-methyl-lH-pyrazolo[3,4- 
2>]pyridine-5-carbosylic add 



- 2MTSodium hydroxide solution (0.39ml, 0.78mmol) was added to Example 190 (0.128g, 
0.39mmol, described hereinafter) in ethanol (1.5ml), and the mixture was heated at 50 °C 

15 for 16 hours. The reaction mixture was concentrated, and the resulting aqueous solution 
was neutralised with 2M-hydrochloric acid to precipitate a solid which was collected by 
filtration. The filtrate was applied to an OASIS ® hydrophilic-lipophilic balance (HLB) 
Extraction cartridge * (Ig) which was eluted with water followed by methanol. 
Evaporation of the methanol fraction gave a soUd which was combined with the initial 

20 precipitated solid to afford Intermediate 52 (0.083g) as a white soUd, presvuned to be the 
carfooxylic acid. 

* OASIS ® HLB Exti-action cartridges are available from Waters Corporation, 34 
Maple Street, Milford, MA 01757, USA. The cartridges include a colu3tnn containing a 
copolymer soibent having a HLB such that when an aqueous solution is eluted through 
25 the column, the solute is absorbed or adsorbed into or onto the sorbent, and such that 
when organic solvent (e.g. methanol) is eluted the solute is released as an organic (e.g. 
methanol) solution. This is a way to separate the solute from aqueous solvent. 





Intermediate S3; l-Ethyl-6-methyl-4-(tetrahydro-2H-pyran-4-ylaimno)-l^ 
pyrazolo[3,4-6]pyridine-5-carboxylic acid 




2M-Sodium hydroxide solution (0.75ml, l.Smmol) was added to Example 189 (0.248g, 
5 0.7Smmol, described hereinafter) in ethanol (2ml), and the mixture was heated at reflux 
for 16 hours. The reaction mixture was concentrated, diluted with water (1ml) and 
acidified with 2M-hydrochloric acid (0.75ml) to precipitate a solid which was collected 
by filtration to afford Intermediate 53 (0.168g). LCMS showed Mtt = 305; Tret = 
1.86min. 

10 

Intermediate 54; 4-Aniinocyclohexanone hydrochloride 




A solution of hydrogen chloride in dioxan* (0.5ml, 2.0nmiol, 4M) was added to a stirred 
solution of tert-hutyl 4-oxocyclohexylcarbamate (0.043g, 0.20mmol, commercially 
15 available from Astatech Inc., Philadelphia, USA) in dioxan (0.5ml) and the mixture was 
stirred at room temperature. After Ih, the reaction mixture was evaporated to give 
Intermediate 54 as a cream solid (34mg). NMR (400MHz in de-DMSO, 27°C, 6ppm) 
8.09 (br. s, 3H), 3.51 (tt, 11, 3.5Hz, IH), 2.45 (m, 2H, partially obscured), 2.29 (m, 2H), 
2.16 (m, 2H), 1.76 (m, 2H). 

20 
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Table of Examples 



Example 
1 Number 




1 1 


:?4.u.,i A /#^«r^1^«^A^^f1«a■m^nrk^ 1 otVivi-i W-Tivraynlor*^ 4-blDvridine-5-carboxYlate 1 


1 


A /<^«r^1^u^vx/1r>m1n/^^ 1 _<»tVivi-i W-TivrflTftlor^^ 4-blovridiiiG-5-carboXYl3.tc 1 
Btnyl 4-Ccycioncxyiaiiunoj-i'-cinyi^iii."pyi.«u«w L>jtjjfAi\*xA*w >/-vrw*^v^j***«^ ■ 


3 ] 

1 1 ' 


Ethyl l-ethyl-4Ktetrahydro-2H-pyran-4-ylamino)-lH-pyrM 1 
carboxylate . 1 


4 : 


Ethyl 4-[(l-methylpiperidin-4-yl)amino]-l-ethyl-lH-pyrazolo[3^^^ 

carboxylate 1 


5 


Ethyl 4-[(l-acetylpiperidin-4-yl)amino]-l-ethyl-lH-pyrazolo[3,4-blpyrid^ 
carboxylate . 


6 


Ethyl 4<cyclopentylamino)-l-methyl-lH-pyrazolor3,4-blpyridme-5K:a^^ 


1 ^ 1 


Ethyl l-methyl-4-(tetranydro-2H-pyiBn-^-yiammoj-iti-^ i 
carboxylate 


1 ^ 1 


Ethyl l-ethyl-4-[(3S)-tetranyaroiuran-a-yianimoj-iJri^ ujpyimmc j i 
carboxylate. , . 


9 


Ethyl l^thyl-4-[(3R)-tetrahydrofuran-3-ylaimno]-lH-pyrazolo[3,^^^ 1 
carboxylate -J 


10 


Ethyl l-ethyl-4<tetrahydro-^-tMopyran-4-ylamino)-lH-pyrazoto | 
5-<:arboxylate . ' ; — -1 




11 


Ethyl l-^thyl-4-(tetranyurotmeno-yiaimnoj-ixi-pyrazoioio,^ j i 
carboxylate ^ 


12 


I T7^i 1 A /^.r^i^««—^««'.rirt«^«-n^\ 1 _xa*Vix/i -.1 W_'ri\/ra'7olr*r'^ 4-W'nvridiTie~S-carbox'vlat© 1 


13 


1 Ethyl 4-tv.l»-^"^^^'^^^^''®*^^y^^^ y -'^^^ pjria^v/iviL-'>^ 1 

1 blpyridine-5-carboxylate 


14 


Ethyl 4-[(i,l-aioxiootetrany(U^o-zji-iiuopyran-H*-^ x-oui/a x^rj. i 
1 pyrazoloiJ»4-Djpyname-D-carDoxyiaU5 1 


15 


Ethyl 4-(cyclopentylaminoVl-phenyl-lH-pyrazolor3,4-blpyridine-5-carboxylate 


16 


1 T5i.i_ 1 1 ^u^M.ri A f ^A^^rX\^tA-r'r\. oxi r^x/^-aTi-A-vl ntTiiTirt^-l TT— r)vrazolor3-4— blovTldllie"" 1 
1 Ethyl l-pnenyl-^-v tetranyciro-zri-pyran-H-yiaiiuuu^-x i 

5-carboxylate 




1 'o«^u«.i A ( r^'KteArvr^e^Y\k^A*xrr\\'r\e<\. 1 -VipTiTvl-l pr-nvra7:olor3.4-blDvridine-5-carboxylate 


18 


Ethyl 4-(tetrahydro-2H-pyran-4-ylamino)- l-benzyl-lH-pyrazolo[3,4-b]pyridine-5- 1 
1 carboxylate 1 


19 


Ethyl 4-(cYClopentylamino>lH-pyra2olo[3,4-blpyridme-5-carboxylate j 


20 


1 Ethyl 4-(tetrahydro-2H-pyran-4-ylammo)-lH-pyrazolo[3.4-b]pyri^ 
carboxylate ^ 


21 


N-Benzyl-l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4- j 
b]pyridine-5-carboxamide 


22 


l-Ethyl-N-(4-fluorophenyl)-4-(tetrahydio-2H-pyran-4-ylamino)-lH-pyr^ 
1 blpyridine-5-carboxamide 1 




23 


N-Cyclopentyl-4<cyclopentylaiiiino)-l-^thyl-lH-pyrazolo[3,4^^^ 
carboxamide 


24 


4<Cyclohexylammo)-N-<:yclopentyl"l-^thyl-lH-pyraz»lo[3,^^ 
carboxamide 


25 


N-Cyclopentyl-l-^thyl-4KtetrahydrO'2H-pyran-4-ylanimo)-lH-pyra^ 
blpyridine-S-carboxamide 


26 


N-CyclopentyH-ethyl-4-[( l-inethylpiperidin-4-yl)amino]-lH-pyrazolo[3,4- 
blpyridine-S-carboxamide 


27 


4-[(l-Acetylpiperidin-4-yl)ainmo]-NK:yclopentyl-l-ethyl-lH-pyrazolo[3,4^ 
b]pyridine-5 -carboxamide 


28 


N-Cyclopentyl-l-ethyl-5Kpyn:olidin-l-ylcarbonyl)-lH-pyrazolo[3,4-b]pyridin-4^ 
amine 


29 


N-Cyclohexyl-l-ethyl-5-(pyrrolidin-l-ylcarbonyl)-lH-pyrazolo[3,4-b]pyrid3n-^ 
amine 


30 


l-Ethyl-5-(pyrroUdin-l-ylcarbonyl)-N-tetrahydro-2H-pyran-^^ 
b]pyridin-4-amine 


31 


4<Cyclopentylamino)-l-ethyl-N-(pyridin-4-ylmethyl)-lH-pyrazolo[3,^^ 
b]pyridine-5 -carboxamide 


32 


4- (Cyclohexylamino)-l-ethyl-N-(pyridin-4-ylmethyl)-lH-pyrazolo[3,4-b]pyrid 

5- carboxamide 


33 


l-Ethyl-N-(pyridin-4-yhnethyl)-4-(tetrahydro-2H-pyi^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 


34 


4-(Cyclopentylarnino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-cayrboxainide 


35 


4-(Cyclohexylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxaniide • 


36 


l-Ethyl-4-(tetrahydfo-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 


37 


l-Ethyl-4-[(l-methylpiperidin-4-yl)amino]-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 


38 


4-[( 1 -Acetylpiperidin-4-yl)amino]-l -ethyl-lH-pyrazolo[3 ,4-b]pyridine-5- 
carboxamide 


39 


N-Benzyl-4-(cyclopentylamino)-l-ethyHH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 


40 


N-Benzyl-4-(cyclohexyIamino)-l-ethyHH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 


41 


4- [(l-Acetylpiperidin-4-yl)amino]-N-benzyl-l-«thyl-lH-pyrazolo[3,4-b]p^ 

5- carboxamide 


42 


4-(Cyclopentylamino)-l-^thyl-N-(2-ethylbutyl)-lH-pyrazolo[3,4-b]pyridi 
carboxamide 


43 


4-(Cyclohexylamino>l-ethyl-N-(2^thylbutyl)-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 


44 


l-Ethyl-N<2-«thylbutyn-4-(tetrahydro-2H-pyran-4-ylam^ 
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1 1 


>lpyridine-5-carboxaimde 


45 

1 


l-Ethyl-N<2-ethylbutyl)-4-[(l-methylpiperidin-4-yl)aim 1 
b]pyridine-5-carboxamide 


46 


4-[(l-Acetylpiperidin-4-yl)aimno]-l-ethyl-N<2-ethylbutyl)-lH^^^ 
b]pyridine-5-carboxamide 1 


47 


4<Cyclopentylainmo)-l-ethyl-N-(4-fluorophenyl)-lH-pyrazolot3,4-^^ 

carboxamide 


48 


4<Cyclohexylammo)-l-«thyl-NK4-fluorophenyl)-lH-pyrazolo[3,4-b^ 
carboxamide | 


49 


l-Ethyl-N<4-fluorophenyl)-4-[(l-melhylpipOTdm-4-yl)aimno]-lH-pyr^ 
b]pyridine-5-carboxainide 1 


50 


4-[(l-Acetylpiperidin-4-yl)aimno]-l-ethyl-N<4-fluorophenyl)-lH-pyrazol^ 
blpyridine-S-carboxamide 


51 


4<Cyclopentylainino)-l-ethyl-N-n-propyl-lH-pyra^ 
carboxamide 


52 


4<Cyclohexylamino)-l-ethyl-N-n-propyl-lH-pyrazolo[3,4-b]pyri^ 1 
carboxamide 1 


' 53 


l-Ethyl-N-n-propyl-4<tetrahydro-2H-pyran-4-ylainino)-lH-pyrazolo 
b]pyridine-5 -carboxamide 


54 


l"Ethyl-4-[(l-methylpiperidin-4-yl)amino]-N-n-propyl-lH^^ | 
b]pyridine-S-carboxainide 


55 


4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N-n-propyl-lH-py^ 1 
b]pyridine-5-carboxamide 


56 


N-Benzyl-l-ethyM-[(l-methylpipendm-4-yl)amino]-lH-pyrazolo[3,4-bJpyndme- 
5-carboxamide 


57 


4-[(l-Acetylpiperidin-4-yl)ainino]-l-ethyl-N<pyridin-4-ylmethyl)-l 
pyrazolo[3,4-b]pyridine-5-carboxamide 


58 


l-Ethyl-4-[(l-methylpiperidin-4-yl)amino]-NKpyridin-4^^ 1 
pyrazolo[3,4-b]pyridine-5-carboxamide 


59 


N-Cyclopentyl-l-ethyl-4-[(l-methylpiperidin-4-yl)amino]-lH-pyrazolo[3,^^ 1 
b]pyridine-5-carboxamide 


60 


1 4-[(i-Acetylpiperidin-4-yl)amino]-N-cyclopentyl-l-ethyl-lH-pyrazolo[3,4- j 
blpyridine-S-carboxamide 1 


61 


1 N-Benzyl-4Kcyclopentylamino)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5- 1 
carboxamide 


62 


1 N-Benzyl-4-(cycionexyiamino^-i-metnyi-in-pyrazoioLJ,^Djpyn ^- i 
carboxamide 


63 


N-BenzyH-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4- 
b]pyridine-5-carboxamide 


64 


4-(Cyclopentylamino)-N-(2-ethylbutyl)-l-methyl-lH-pyrazolo[3,4-b^ 1 
carboxamide 1 




65 


4<Cyclohexylaimno)-N<2-ethylbutyl)-l-methyl-lH-py^ 
ciarboxamide 


66 


N<2-Ethylbutyl)-l-methyl-4-(tetrahydrcK2H-pyran-4-ylai^ 
b]pyridme-5-carboxainide 


67 


4<Cyclopentylaniino)-N-(4-fluorophenyl)-l-methyl-lH-pyrazolo[3,4-b]pyri 
S-carboxamide 


68 


4-(C^clohexylaimno)-N-(4-fluorophenyl)-l-methyl-lH-pyra^ 
carboxamide 


69 


N-(4-Fluorophenyl)- 1 -methyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH- 
pyrazolo[3,4-b]pyridine-5-carboxaniide 


70 


4<Cyclopentylaniino>l-methyl-lH-pyrazolo[3,4-b]pyridme-5K:arboxaim 


71 


4-(Cyclohexylaimno)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxam 


72 


l-Methyl-4-(tetrahydro-2H-pyran-4-ylammo)-lH-pyrazolo[^ 
carboxamide 


73 


N-Benzyl-1 -methyl-4-[( l-methylpiperidin-4-yl)aniino]- lH-pyrazolo[3,4- 
b]pyridme-5-carboxamide 


74 


4-[( 1 -Acetylpiperidin-4-yl)aimno]-N-benzyl- 1 -methyl-lH-pyrazolo[3,4- 
b]pyridine-5-carboxaiiude 


75 


N-(2-Ethylbutyl)-l-methyl-4-[(l-methylpiperidin^-yl)aimno]-lH-pyrM^ 
blpyridine-S-carboxamide 


76 


4-[(l-Acetylpiperidm-4-yl)aimno]-N-(2-«thylbutyl)-l-i^ 
blpyridine-S-carboxamide 


77 


N-(4-Huorophenyl)-l-methyl-4-[(l-mediylpiperidin-4-yl)amino]-lH-pyrazolo 
b]pyridine-5~carboxamide 


78 


4-[(l-Acetylpiperidin-4-yl)amino]-N-(4-fIuorophenyl)-l-methyl~lH-pyrazolo[3,4- 
blpyridine-5 -carboxamide 


79 


l-Methyl-4-[(l-methylpiperidinr4-yl)amino]-lH-pyrazolo[3,4-b]pyri^ 
carboxamide 


80 


4-[(l-Acetylpiperidin-4-yl)amino]-l-methyl-lH-pyra2olo[3,4-b]pyridine-5- 
carboxamide 


81 


l-Ethyl-N-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH--pyrazolo[3,4- 
blpyridine-S-carboxamide 


82 


l-Ethyl-N,N-dimethyl-4-(tetrahydro-2H-pyran-4-ylanDdno)-lH-pyrazo 
blpyridine-S-carboxamide 


83 


l-Ethyl-N-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-blpy^ 
5-carboxamide 


84 


l-Ethyl-N-isopropyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4- 
blpyridine-5-carboxamide 


85 


N-Ben2y^l-ethyl-4-[(3S)-tet^ahydrofu^an-3-ylamino^lH-pyr^ 
blpyridine-S-carboxamide 


86 


N-Benzyl-l-ethvl-4-r(3R)-tetrahydrofuran-3-ylaminbl-lH-pyrazolo[3 






>]pyridine-5 -carboxamide 


87 

< 


^-Benzyl-l-ethyl-4Ktetrahydrothien-3-ylaimno)-lH-pyrazoloP 
:arboxainide 


88 


^^-Benzyl•4<cyclop^opylaImno)-l•^thy^lH-pyrazolo[3,4-bj 

carboxamide 


89 


N-Ben2yl-44(l,l-dioxidotetrahydrotMen-3-yl)aimn^ 
blpyridine-S-carboxamide 


90 


N-Beiizyl-4-[(lJ-dioxidotelTahydro-2H-thiopyran-4-yl)aimnol-l^^ 
pyrazolo[3,4-blpyridine-5-carboxamide 


91 


N-Benzyl-l-ethyl-4Ktetrahydro-2H-thiopyran-4-ylaimno)-lH-p^^ 
b]pyridine-5-carboxamide 


92 


l-Ethyl-N<4-fluorophenyl)-4-[(3S)-tetrahydrofuran-3-yla^ 
b]pyridine-S-carboxaiiiide 


93 


l-Ethyl-NK4-fluorophenyl)-4-[(3R)-tetrahydrofuran 
b]pyridine-5-carboxainide 


94 


l-Ethyl-N<4-fluorophenyl)-4<tetrahydro-2H-thiopyran-4-ylam^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 


95 


l-Ethyl-N<4-fluorophenyl)-4<tetrahydrotWen-3-ylamino)-lH-pyr^ 
b]pyridme-5-carboxaniide 


96 


4<Cyclopropylanuno)-l-^thyl-NK4-fluorophenyl)-lH-pyrazolo[3,^^ 
carboxamide 


97 


4-[(14-DioxidotetrahydrotWen-3-yl)amino]-l-«thyl-NK4-fluorophenyl^ 
PYrazolor3,4-blpyridine-5-carboxamide 


98 


1 4-[(lJ-Dioxidotetrahydro-2H-tWopyran-4-yl)amino]-l-ethyl-NK4-fl^ 
1 iH-nvra2olor3.4-blovridine-5-carboxamide 




Example 
No. 


Name 


100 


l-Ethyl-N-[4<methylsulfonyl)benzyl]-4-(tetrahydro-2H^^ 
ylamino)-lH-pyrazolo[3,4-Z>]pyridine-5-carboxamide 


101 


tert-Bniyl (l-{ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-l//- 
pyrazolor3,4-felpyridin-5-yl]carbonyl)piperidin-3-yl)methYlcarbamate 


102 


l-Elhyl-iV-[3-(methylsulfonyl)benzyl]-4-(tetrahydro-2H-pyran-^^ 
ylamino)- 1 H-pyrazolo [3 ,4-Z?]pyridine-5-carboxainide 


103 


l-Ethy^5-{[5-methoxy-6Ktrinuoromethyl)-23-dihyd^o-l//-i^do^ 

yl]carbonyl}-N-tetrahydio-2H-pyran-4-yl-li?-pyrazolo[3,^^^ 

amine 


104 


iV-[(5-Chloropyridin-2-yl)methyl]-l-ethyl-4~(tetrahydro-2H-pyrra 
j(lamino)-lH-pjn:azolor3.4-MpYridine-5-carboxamide 


105 


NK4>Chlorobenzyl)-l-ethyl-iV-isopropyl-4-(tetrahyd^^ 
ylainino)-lH-pyrazolor3,4-fc]pyridine-5-carboxamide 




106 


iV-(3«Chlorobenzyl)-l-ethyl-A^-(2-hydroxyethyl)-4-(tetr^ 
pyran-4-ylamino)-lH-pyrazolo[3,4-fc]pyridine-5-carboxamide 


107 


l-Ethyl-iN^[(5-methyl-3-phenylisoxazol-4-yl)methyl]-4-(tetr^ 
pyran-4-ylainino)-lH-pyrazolo[3,4-fc]pyridine-5-carboxamide 


108 


N-(2-rcr?-Butoxyethyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylaim 
pyrazoro[3,4-fc]pyridine-5-carboxamide 


109 


1 -Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-iV-(l 
lH-pyrazolo[3,4-i?]pyridine-5-carboxainide 


110 


l-Ethyl-Ar-(pyriimdin-4-ylmethyl)-4-(tetrahydro-2H-p^^ 
ljy-pyrazolo[3,4-fc]pyridine-5-carboxaniide 


111 


l-Ethyl-Ar-[(2-methyl-13-thiazol-4-yl)methyl]-4-(te^ 
4-ylamino)-lH-pyrazolo[3,4-Wpyridine-5-carboxainide 


112 


iV-[3-(ferr-Butoxymethyl)benzyl]-l-ethyl-4-(tetrahydro-2H-pyran-4- 
ylanrino)-lH-pyrazolo[3,4-fe]pyridine-5-carboxarnide 


113 


l-Ethyl-iV-{2-[methyl(methylsulfonyl)aimno]ethyl}-4-(tetr^ 
pyran-4-ylanuno)-lH-pyrazolo[3,4-Z?]pyridine-5-carboxamide 


114 


l-Ethyl-A^-(pyrazin-2-ylmethyl)-4-(tetrahydro-2H-pyran-4-ylam 
pyrazolo[3,4-fc]pyridine-5-carboxaiiiide 


115 


l-Ethyl-5- { [4-(pyridin-2-ylcarbonyl)piperazm- l-yl]carbonyl 
tetrahydro-2H-pyran-4-yl-li/-pyrazolo[3,4-7?]pyri'diri-4-a^ 


116 


iV-(2-Chloro-6-fluorobenzyl)-l-ethyl-4-(tetrahydro-2i/-pyran-4- 
ylaimno)-l/f-pyrazolo[3,4-fc]pyridine-5-<jarboxamide 


117 , 


l-Ethyl-Ar-[(6-oxo-l ,6-dihydropyridin-3-yl)methyl]-4-(tetr^ 
pyran-4-ylaimno)-l/f-pyrazblo[3,4-fc]pyridine-5-c 


118 


A^-[3-(Aininock'bonyl)benzyl]-l-ethyl-4-(tetrahydro-2H-pyran-4- . 
ylamino)-l/f-pyrazolo[3,4-&]pyridine-5-carboxaiiude 


119 


l-Elhyl-N-{4-[(methylaimno)carbonyl]phenyl}-4-(tetrahydro-2H 
4-ylaniino)~lH-pyrazolo[3,4-&]pyridine-5-carboxaimde 


120 


l-Ethyl-iV42-(l-methyl-lH-imidazol-4-yl)ethyl]-4-(tete^ 
pyran-4-ylamino)-lH-pyrazolo[3,4-A]pyridine-5K:arboxainide 


121 


N' { 2-[(Anilinocarbonyl)aniino]ethyl }-l-ethyl-4-(tetrahydro-2H-pyran-^^ 
ylainino)-li/-pyrazolo[3,4-&]pyridine-5-carboxainide 


122 


l-Ethyl-A^(lH-tetraazol-5-ylmethyl)-4-(tetxahydro-2i^^^ 
ylainino)-lH-pyrazolo[3,4-fr]pyridine-5-carboxanude hydrochloride 


123 


l-Ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-iV-[2-(l//-l,2,^^ 
yl)ethylM//-pyrazolo[3,4-fc]pyridine-5-carboxamide 


124 


tert-Butyl 2-[{ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-17f- 
pyrazolo[3,4-fc]pYridin-5-yl]carbonyl } (methyl)anuno]ethylcarbamate 


125 


l-Ethyl-4-(tetrahydro-2ii/-pyran-4-ylamino)-iV'-[4- 
(trifluoromethyl)phenyl]-l//-pyrazolo[3,4«fc]pyridine-5-carboxamide 


126 


rm-Butyl 4-({ [l-ethyl-4-(tetrahydro-2ff-pyran-4-ylaimno)-l/?- 
pyrazolor3,4-fc]Dyridin-5-Yl]carbonyl}amino)piperidine-l-carboxylate 
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1 127 ] 


L-Ethyl-iV- { 3-[(methylsulf onyl)ainino]propyl } -4-(tetrahydio-2H-pyran- 
t-Ylamino)-lH-pyr?izolo[3,4-fclpyridine-5-carboxainide 


128 i 


V-[2-(Dimethylamino)benzyl]-l-ethyi-4-(tetrahyaro-ZH-pyran-4- 
ylamino)- l/f-pyrazolo[3 .4-Z>]pyridine-5-carboxainide 


129 


l-Ethyl-N-[(l-ethylpyrrohdin-2-yl)methyl]-4-(tetr^^ 
vlainino)-lH-pyrazolo[3,4-fclpyridine-5-carboxaimde 


130 


l-Ethyl-N-(tetrahydrofuran-2-ylmethyl)-4-(tetrahy(ko-2H-pyrm 
vlamino)-lH-pyrazolo[3;4-fc]pyridine-5-carboxainide 


131 


l-ethyl-iV-tetrahydro-2H-pyran-4-yl-4-(tetrahydro-2H-pyran^ 
l//-pyrazolo[3,4-Z?]pyridine-5-carboxaimde 


132 


^-{4-[(Dimethylamino)sulfonyl]benzyl}-l-ethyl-4-(tetrahyd^^ 
p>Tan-4-ylaimno)-lH-pyrazolo[3,4-Wpyridine-5-carboxam 


133 


l-Ethyl-iV-{3-[(methylsulfonyl)amino]benzyl)-4-(tetrahyd^^ 
4-ylainino)-l//-pyrazolo[3,4-fc]pyridine-5-carboxamide 


134 


l-{[l-EthyM-(tetrahydro-2H-pyran-4-ylainino>lH-pyrazoto 
fc]pyridin-5-yl]carbonyl)piperidine-2-caji30xanude 


135 

1 t 


l-Ethyl-iV-(4-methoxyphenyl)-4-(tetrahydro-2H^^ 
pyrazolo[3 ,4-fc]pyridine-5-carboxamide 


136 


l-Ethyl-JV-[3K2-oxopyn'olidin-l-yl)propyl]-4-(tetrahydro-2H-p^^ 
ylanuno)-lH-pyrazolo[3,4-i?]pyridine-5-carboxamide 


137 


l-Ethyl-iV-[2-(l-methylpyiTolidin-2-yl)ethyl]-4-(tetrahy^^ 
j^laininoVlH-pyrazolor3,4--i?lpYridine-5-carboxainide 


138 


l-Ethyl-N-(pyridin-3-ylmethyl)-4-(tetxahydro-2H-^ 
pyrazolor3,4-felpvridine-5-carboxamide 


139 


l-Ethyl-iV-(l-methylpiperidin-4-yl)-4-(tetrahydror2H-py^ 
lH-pyrazolo[3 ,4-fe]pyridine-5-carboxainide 


140 


l-Ethyl-N-(l-ethylpropyl)-4-(tetrahydro-2if-pyran-4-ylami 
pyrazolor3,4-MpYridine-5-carboxamide 


141 


l-Ethyl-iV-(2-piperidin-l-ylethyl)-4-(tetrahydro-2H-^ 
lH-pyrazolo[3 ,4-fe]pyridine-5-carboxamide 


142 


l-Ethyl-iV-(3-morpholin-4-ylpropyl)-4-(tetrahydro-2H-pyran-^^ 
ylainino)-lH-pyrazolo[3,4-6]pyridine-5-carboxamide 


143 


N-(3-Ethoxypropyl)- 1 -ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-- lif- 
pyrazolo[3,4«Z>]pyridine-5-carboxainide 


144 


N-(Cyclohexylmethyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-y^ 
pyrazolo[3,4-fc]pyridine-5-caiboxamide 


1 t AS 

145 


xr ro /T\i*v\^i<-v»x»lo-r*-»t-ri/^\r\t-/^"rk\/n 1 ^tVi\/l_4.-^t^t'i*{iVi\/Hrr*-'7 W-nvrsni-^- 
^-l^ j-^^lJiinCLnyiaiiUno ^propyl J- i-einyi-H-v,*'*5ir <uiyui w^n yyk on-** 

ylaimno)-l/f-pyrazolo[3,4-fc]pyridine-5-carboxamide 


146 


l-Ethyl-iV-neopentyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH^ 
pyrazolor3,4-i?lPYridine-5-carboxaniide 


147 


l.ethyl-iV-(4-methoxybenzyl)-4-(tetrahydro-2H-pyran-4-yl 
pyrazolo[3,4-fc]pyridine-5-carboxamide 




148 


l-Ethyl-iV-{2-[(phenylsulfonyl)amino]ethyl}-4-(tetrahydro-2H-pyran-^ 
ylaiiiino)-lH-pyrazolo[3,4-i>lpyridine-5-carboxaimde 


149 


iV-[2-(Acetylainino)ethyl]-l-ethyl-4-(tettahydro-2H-pyran-4-ylaniino)- 
lH-pyrazolo[3,4-fc]pyridine-5-carboxainide 


150 


. 1 -Ethyl-N-{ 2-[(methylsulf onyl)aimno]ethyl } -4-(tetrahydro-2//-pyran-4- 
ylainino)-m-pyrazolo[3,4-&lpyridine-S-carboxainide 


151 


l-Ethyl-Ar-methyl-iV-(pyridin-4-ylmethyl)-4-(tetrahydro-2H-p^an-4- 
ylamino)-l//-pyrazolo[3,4-i>]pyridine-5-carboxamide 


152 


l-Ethyl-Ar-{2-[(2-methoxyphenyl)(methyl)amino]ethyl}-4-(tetrahydro- 
2H-pyran-4-ylamino)-lH-pyrazolo[3,4-fc]pyridine-5-carboxamide 


153 


l-Elhyl-A^(2-oxo-2-phenylethyl)-4-(tetrahydro-2H-pyran-4-ylainino)- 
lH-pyra2olo[3,4-fc]pyridine-5-carboxaimde 


154 


A^-(2,5-IMfluorobenzyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-lH- 
pyrazolo[3,4-i>]pyridine-5-carboxamide 


155 


l-Ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-A^-[4- 
(trifluoromethyl)benzYll-lH-pyra2olo[3,4-£)]pyridine-5-carboxamide 


156 


A/',l-Diethyl-A^-propyl-4-(tetrahydro-2H-pyran-4-ylanuno)-l/r- 
pyrazolo[3,4-£>]pyridine-5-carboxamide 


157 


//-Cycloprppyl-l-ethyl-4-(tetrahydro-2ff-pyran-4-ylamino)-liy-. . 
pyrazolo[3,4-fc]pyridine-5-carboxainide 


158 


N-(2-amino-2-oxoethyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)- 
lH-pyrazolo[3,4-b]pyridine-5-caiboxaniide 


159 


l-Ethyl-Ar-(3-methoxyphenyl)-4-(tetrahydro-2^f-pyran-4-ylaimno)-l/f- 
pyrazolo[3,4-i»]pyridine-5-carboxamide 


160 


Ar-(3,4-Difluorobehzyl)-l-ethyl-4-(tetixihydro-2ff-pyran-4-ylaimno>lif- 
pyrazolo[3,4-i>]pyridine-5-carboxaimde 


161 


Ethyl 3-({ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4- 
Z»]pyridin-5-yl]carbonyl } amino)propanoate 


162 


iV-(l-Beiizylpip€ddin-4-yl)-l-ethyl-4-<tetTahydn)-2H-pyran-4-ylaniino)- 
lH-pyrazolo[3,4-fe]pyridine-5-carboxanude 


163 


Ar-Butyl-4-{[l-ethyl-4-(tetrahydro-2H-pyran-4-ylaniino)-lH- 
pyrazolo[3,4-fc]pyridin-5-yl]carbonyl}piperazine-l-carboxamide 


164 


l-Ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-iV-(l,3,4-thiadiazol-2-yl)- 
l//-pyrazolo[3,4-i>]pyridine-5-caiboxamide 


165 


iV-(2,3-Dihydro-lH-inden-2-yl)-l-ethyl-4-(tetrahydio-2H-pyran-4- 
ylamino)-lH-pyrazolor3.4-27]pyridine-5-caiboxamide 


xoo 


l-litnyl-yVH2-(2-oxoimidazohain-l-yl)ethyl]-4-(tett 
ylaimno)-l/f-pyrazolo[3,4-i?]pyridine-5-carboxamide 


1€7 


7V-(3,4-Dimethoxybenzyl)-l-ethyM-(tetrahy<ko-2H-pyran-4-ylam^ 
l//-pyrazolo[3,4-Z?lDyridine-5-carboxaimde 


168 


iV-(3-Chloroben2yl)-l^thyl-4-(tetrahydro-2fir-pyran-4-yl^ 
pyrazolo[3,4-WpYridine-5-carboxamide 
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1 169 1 

y 


-Ethyl-5-[(4-methylpiperazin-l-yl)carbonylj-Jv-tetranyaK)-z«-pyran-*t 
l-lH-PYrazolor3,4-fclpyriclin-4-amine 


1 170 1 


-Ethyl~N-(2-hydroxyethyl)-4-(tetxahydro-2ii-pyran-^^ 

>Yrazolo[3 ,4..fo1pvridine-5-carboxamide 


1 171 ] 


L-Ethyl-5-{ [4-(4-methoxyphenyl)piperazin-l-yljcarDonyii-iv tenanyuru 
iH-PYran-4-yl-lH-pyrazolor3,4-61pyridm-4-amine 


172 : 

1 i 


l-Ethyl-iV^{4-[(methylsulfonyl)methyl]pnenyl}-4-(,teiranyaro ^ pyom 
*-vlainino)-lH-Pvrazolo[3.4-&lpyridine-5-carboxamide 


173 


N-[3-(dimethylaimno)-3-oxopropyl]-l-ethyl-4-Ctetranyciro-2«. pyran 
vlaiiiino)-lH-pvrazolo[3,4-blpyricline-5-carboxamide 


174 


l-Ethyl-iV-[(l-methyl-lH-inudazol-5-yl)methylJ-4-(tetrahyciK) 
PYran-4-ylainino)-lH-pyrazolor3.4-fc]pvridine-5-caiboxaimde 


175 


l-Ethyl-N-{4-[(melhylaimno)sulfonyl]phenyl)-4-(tetrahydro-2H-pyran- 
4-vlainino)-lH-pYrazolor3.4-felpyridine-5-carboxainide 


176 


iV-(2-Cyaiioethyl)-l-ethyl-4-(tetrahydro-2/f-pyran-4-ylanuno)-lH- 
pyrayrtlnp 4-fe1nvridine-5-carboxamide 


177 


l-Ethyl-N-methyl-iV-[(5-methyl-l,3,4-oxadiazol-2-yl)methyll-4- 
(tetrahydio-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-&]pyridine-5- 

carboxamide ^ 


178 


l-Ethyl-N-[(l-methyl-lH-pyrazol-4-yl)methyl]-4-(tetrahydro-2H-pyran- 
4-vlaimno)-lH-Pvrazolor3,4-fclpyridine-5-carboxamide 




179 


l-Ethyl-N-methyl-N-[(l-methyl-lH-imidazol-2-yl)methyl]-4- 
(tetrahydro-2H-pyran-4-ylaimno)-lH-pyrazolo[3,4-&]pyndine-3- 

carboxamide : ■ 




.180 


l-Ethyl-4-(tetrahydro-2Jff-pyran-4-ylaimno)-iv-(2-m 
PYrazolo[34-fc]pyridine-5-carboxaimde 




181 


jV.[2-(4-Chlorophenyl)ethyl]-l-ethyl-4-(tetrahydro-2«-pyran-4- 
Ylanuno)-l/f-pyrazolor3,4-i?]pyridine-5-caiboxainide 




182 


l-Ethyl-N-[2-(2-methoxyphenyl)ethyl]-4-(tetrahydro-2«-pyran-^ 
Ylainino)-lH-pvrazolor3,4-Wpyridine-5-caiboxainide 




183 


Ethyl 4-(cyclohexylamino)-l-(3-ethoxy-3-oxopropyl)-lii- 
pyrazolo[3.4-i5>lpyridine-5-caiboxylate 




184 


iV-Benzyl-4-(cyclohexylanuno)-lfl-pyrazolo[3,4-i>Jpyndine-D- 
carboxamide ^ ■ 




185 


Ethyl l.n-propyl-4-(tetrahydro-2H-pyran-4-ylanuno;- iii-pyrazoioL:>,H 
fc^pyridine-5-carboxYlate — 




186 


■RtVivi 1 -r9-hvdrnxvethvD-4-ftetrahvdro-2H-pYran-4-ylaimno)-lH- 
pyrazolor3,4-b]pyridine-5-carboxYlate 




187 


N-[4-(Methylsulfonyl)benzyl]-l-n-propyl-4-(tetrahydro-2H-pyran-4- 
Ylamino)-lH-pyrazolor3,4-b]pyridine-5-caiboxaniide 




188 


N-(4-Huorophenyl)-l-n-propyl-4-(tetrahydro-2H-pyraii-4-ylaimno)-lH- 
pvrazolo[3 ,4-fe]pyridine-5-caifaoxamide 
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189 ' 


Ethyl l-ethyl-6-methyl-4-(tetrahy<lro-2H-pyran-4-ylanu 
pyrazolo[3 ,4-fc]pyridine-5-carboxylate 


190 


Ethyl 4-(cyclohexylamino)-l-ethyl-6-methyl-l/f-pyrazolo[3,4- 
fc]pyridine-5-carboxylate 


191 


4-(Cyclohexylainino)-l-ethyl-6-methyl-iV-[4-(methylsulfonyl)benzyl]- 
lH-pyrazolo[3,4-fc]pyridine-5-carboxaimde 


192 


N-Benzyl-4-(cyclohexylaimno)-l-ethyl-6-methyl-lH-pyrazolo[3,4- 
i^]pyridine-5-carboxamide 


193 


4~(Cyclohexylamino)- 1 -ethyl-Ar-(4-fluorophenyl)-6-methyHi?- 
pyrazolo[3 ,4-fc]pyridiTie-5-carboxainide 


194 


4-(Cyclohexylaimno)-l-ethyl-6-methyl-iV-[4-(trifluoromethyl)benzyl]- 
lH-pyrazolo[3,4-fc]pyridine-5-carboxamide 


195 


4-(Cyclohexylamino)-A^-(23-dihydro-lH-inden-2-yl)-l-^thyl-6-methyl- 
l/y-pyrazolo[3,4--Z?]pyridine-5-carboxamide 


196 


iV-Benzyl-l-ethyl-6-methyl-4--(tetrahydro-2H-pyran-4-ylamino)-lH^ 
pyrazolo[3,4-fclpyridine-5-carboxamide 


197 


N-Benzyl-l-ethyl-4-[(2K)xoazepan-3-yl)aimno]-lH-pyrazolo[3,4- 
f^lpyridine-S-carboxamide 


198 


iN^Benzyl-l-ethyl-4-[(3-hydroxycyclohexyl)aimno]-lJy-pyrazolo[3^^ 
&]pyridine-5-carboxamide; also called 
Ar-benzyl-l-ethyl-4-[(3-hydroxycyclohexan-l-yl)amino]-lH- 
pyrazolo[3,4-fc]pyridine-5-carboxainide 


199 


N-Benzyl-l-ethyl-4-[(4-hydroxycyclohexyl)amino]-lif-pyrazolo[3,4- 
2^]pyridine-S-carboxainide; also called 
N-benzyl-l-ethyl-4-[(4-hydroxycyclohexan-l-yl)amino]-l//- 
pyrazolo[3,4-Z^]pyridine-5-carboxamide 


200 


iV-Benzyl-l-ethyl-4-[(3-hydroxycyclopentyl)amino3-lH-pyrazolo[3,4- 
Z^lpyridine-S-carboxamide; also called 
Ar-benzyl-l-ethyl-4-[(3-hydroxycyclopentan-l-yl)amino]-llf- 
pyrazolo[3,4-fc]pyridine-5-carboxamide 


201 


A/'-Benzyl-l-ethyl-4-[(4-oxocyclohexyl)amino]-lH-pyrazolo[3,4- 
fc]pyridine-5-carboxamide; also called 

A^-Benzyl-l-ethyl-4-[(4-oxocyclohexan-l-yl)amino]-lif-pyrazolo[3,4- 
fc]pyridine-5-carboxamide 
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TCyamnle l! Ethyl 4-(cyclol>entylainino)-l-ethyl-lH-pyrazolo[3^-b]pyridine-5- 
carboxylate 

P 



That is, Example 1 is ^ 




COgEt 



where NHR3= HN 



5 Intennediate 1 (O.OSlg) and cyclopentyl amine (0.019g) were suspended in ethanol (2nil) 
and triethylamine (0.14ml) was added. The mixture was stirred under nitrogen and heated 
at 80°C for 16h. After cooling to room temperature, ethanol was removed by evaporation 
under a stream of nitrogen and the residue partitioned between dichloromethane (DCM) 
and water. The layers were separated and the organic layer was loaded directly onto an 

10 solid phase extraction (SPE) carlridge (silica, 5g) which was eluted sequentially with; (i) 
DCM, (ii) DCM : EtzO (2:1), (iii) DCM : Et20 (1:1), (iv) EtzO, (v) EtOAc, (vi) MeOH. 
Fractions containing desired material were combined and concentrated in vacuo to afford 
Example 1 (0.074g). LCMS showed MH^ = 303; Tret = 3,45min. 

15 Similarly prepared were the following: 



NHR® 






NHR3 


Amine reagent 


MH^ion 


TRET(ini 
n) 


Example 2 




Cyclohexyl amine 


317 


3.65 


Example 3 




4- Amino 
tetrahydropyran 


319 


2.93 


Example 4 




Intennediate 7 


332 


2.17 


Example 5 




Intermediate 6 


360 


3.20 
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Example 3 (^Intermediate 32): Ethyl l-ethyI-4*(tetrahydro-2H-pyran-4- 
ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 



Instead of the method shown above (called Method A), the compound of Example 3 can 
also be made using the following method: 

Example 3, Method B: Intermediate 1 (2.5g) was dissolved in acetonitrile (15ml), 
4-Aminotetrahydropyran hydrochloride (1-lg) and NJNf-diisopropylethylamine (9.4ml) 
were added and the mixture stirred under nitrogen at 85°C for 16h. A trace of starting 
material remained, so an additional portion of 4-aminotetrahydropyran hydrochloride 
(0.1 Ig) was added and stirring continued at 85°C for a further 16h. The mixture was then 
concentrated in vacuo. The residue was partitioned between DCM and water. The layers 
were separated and the organic layer was washed with further water (2x20ml) then dried 
(Na2S04) and concentrated in vacuo. The residue was further purified by chromatography 
using Biotage (silica, 90g), eluting with cyclohexane : ethyl acetate to afford Example 21 
(2.45g). LCMS showed MlT = 319; Tret = 2.90min. 

Example 6: Ethyl 4-(cyclopentylamliio)--l-methyl-lH-pyrazolo[3,4-b]pyridine-5- 
carboxylate 



Intermediate 3 (0,045g) was placed in a Reactivial™ and treated with cyclopentyl amine 
(0,07ml). The mixture was heated at 90''C for 2h, then allowed to cool to room 
temperature and partitioned between chloroform (2ml) and water (1ml). The layers were 
separated and the organic phase was evaporated to a brown solid, which was purified by 
mass directed autoprep HPLC, to afford Example 6 as a white solid (O.OOSg). LCMS 
showed Mlf^= 289; Tret = 3.22 min. 
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Fvamnle 7i Ethyl l.metiiyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4- 
blpyridine^S-carboxylate 



5 Intermediate 3 (0.035g) was placed in a ReactivialTM and treated with 4-amino 
tetrahydropyran (0.06ml). The mixture was heated at 90°C for 2h, then allowed to cool to 
room temperature and partitioned between chloroform (2ml) and water (1ml). The layers 
were separated and the organic phase was concentrated, then applied to a preparative 
TLC plate (silica, 20cm x 20cm x 1mm) which was eluted with ethyl acetate. The 

10 required band was removed from the plate and the silica washed with ethyl acetate (2 x 
15ml). Concentration of the ethyl acetate solution in vacuo afforded Example 7 as a white 
soUd (O.OOSg). LCMS showed MH*^ 305; Tret = 2.67 min. 

15 Example 8: Ethyl l-ethyl-4-[(3S)-tetrahydrofuran-3-ylaiiiino]-lH-pyrazolo[3^ 
b]pyridine-5-carboxylate 



Intermediate 1 (0.05g) and (S)-(-)-3-aminotetrahydrofuran 4-toluene sulphonate (0.052g) 
were suspended in ethanol (1ml) and triethylamine (0.14ml) was added. The mixture was 

20 stirred under nitrogen and heated at 80°C for 24h. After cooling to room temperature, 
ethanol was removed by evaporation under a stream of nitrogen and the residue 
partitioned between DCM (2ml) and water (1.5ml). The layers were separated and the 
organic layer concentrated to dryness. Purification was carried out using an SPE carhidge 
(silica, 5g), eluting with a gradient of EtOAc : cyclohexane; (1:16 then, 1:8, 1.4, 1:2, 1:1 

25 and 1 :0). Fractions containing desired material were combined and concentrated in vacuo 
to afford Example 8 (0.052g). LCMS showed MlT = 305; Tret = 2.70min. 





NHR' 



that is: 
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Similarly prepared were the following: 




COjEt 





NHR3 


Amine Reagent 


MH* 
ion 


TRErCmiii) 


Example 9 


</ 


(R)-(+)-3- 
Aminotetrahydrofuran 
4-toluene sulphonate 


305 


.2.73 


Example 10 


HN-Q 


IntennediatB 11 


335 


3.21 


Example 11 

(mixture of 
enantiomers) 




Intermediate 12 


321 


3.10 


Example 12 


^NH 


Cyclopropyl amine 


275 


2.98 



Example 13: Ethyl 4-[(l,l-dioxidotetrahydrothien-3-yl)amino]-l-ethyl-lH- 
pyrazolo[3,4-b]pyridine-5-carbo^late 



NHR' 




COgEt 



Example 13 NHR^s: hn 



10 Intemiediate 1 (0.05g) and Intennediate 13 (0.027g) were suspended in ethanol (1ml) and 
triethylamine (0.14ml) was added. The mixture was stirred under nitrogen and heated at 
80*^C for 24h. After cooling to room temperature, ethanol was removed by evaporation 
under a streiam of nitrogen and the residue partitioned between DCM (2ml) and water 
(1.5ml). The layers were separated and the organic layer concentrated to dryness. 

15 Purification was carried out using an SPE cartridge (silica, 5g), eluting with a gradient of 
EtOAc : cyclohexane; (1:8 then 1:4, 1:2, 1:1 and 1:0). Fractions containing desired 
material were combined and concentrated in vacuo to afford Example 13 (0.04Sg) as a 
mixture of enantiomers. LCMS showed MH* = 353; Trkf = 2.60min. 



20 



Similarly prepared was the following: 






nhr3 


Amine Reagent 


ion 


TR£T(niin) 


Example 
14 




Intermediate 14 


367 


2.64 



Example 15; Ethyl 4-(cyclopen^lamino)-l-phenyl-lH-pyrazolo[3,4-b]pyridine-S- 
carboxylate 




COgEt 



Example 15 NHR3= HN 

Intermediate 5 (0.02g) and cyclopentyl amine_(0.007ml) wctc suspended in ethanol (1ml) 
10 and triethylamine (0.046ml) was added. The mixture was stirred under nitrogen and 
heated at 80°C for 18h. After cooling to room temperature, ethanol was removed by 
evaporation under a stream of nitrogen and the residue partitioned between chloroform 
(1ml) and water (0.5ml). The layers were separated and the organic layer concentrated to 
dryness. Purification was carried out using an SPE cartridge (silica, 5g), eluting with a 
15 gradient of EtiO : cyclohexane; (0:1 then 1:8, 1:5, 1:3, 1:1 and 1:0). Fractions containing 
desired material were combined and concentrated in vacuo to afford Example 15 
(0.024g). LCMS showed MH* = 351; Tret = 4.19min. 



20 



Similarly prepared was Uie following: 




Ph 



COgEt 



NHR3 


Amine Reagent 


Product 


MH'^ion 


TRET(niin) 




4- Amino 
tetrahydropyran 


Example 16 


367 


3.58 
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Example 17; Ethyl 4-(cyclopentylaiiiino)-l-benzyl>lH-pyrazolo[3,4-b]pyridine-5- 
carboxylate 



PhCH, 



NHR" 




COaEt 



Example 17 NHR3= hn-^ 



10 



15 



Bitennediate 4 (0.04g) was placed in a Reactivial™ and treated with cyclopentyl amine 
(0.05ml). The mixture was heated at 90*0 for 1.5h, then allowed to cool to room 
temperature and partitioned between chloroform (2ml) and water (1ml). The layers were 
separated and the organic phase was concentrated, then applied as a solution in 
chloroform to a preparative TLC plate (silica, 20cm x 20cm x Inrni) which was eluted 
with ethyl acetate : petrol (1:2). The required band was removed from the plate and the 
silica washed with ethyl acetate (2 x 15ml). Concentration of the ethyl acetate solution in 
vatiuo afforded Example 17 as a white solid (0.013g). LCMS showed MH*= 365; Tret = 
3.69 min. 



20 



Similarly prqpared was the following: 




COgEt 



PhCH. 



-N' 





NHR3 


Amine reagent 


MET ion 


I'REnKmin)' 


Example 
18 




4-Amino 
tetrahydropyran 


381 


3.28 



Exam£leJ2LEthyl 4-(cyclopentylain^ 

NHR® 




Example 1 9 NHR3 = hn-^^ 



25 



Intennediate 2 (0.035g) was placed in a ReactivialTM and treated with cyclopentyl amine 
(0.05ml). The mixture was heated at 90°C for 1.5h, then allowed to cool to room 
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temperature and partitioned between cMoroform (2ml) and water (1ml). The layers were 
separated and the organic phase was concentrated. The residual solid was triturated with 
Et20 and the insoluble off-white solid collected and air-dried to afford Example 19 
(0.016g). IjCMS showed MH^= 275; Tref = 2.58 min. 

TCvaniple 2fti Ethyl 4-(tetrahydro-2H-pyran-4-ylaiiiino)-lH-pyimolo[3,4-b]pyridine- 
5-carboxylate 



that is: 




Intennediate 2 (0.035g) was placed in a Reactivial™ and treated with 4- 
aminotetrahydropyran (0.05ml). The mixture was heated at 90°C for 1.5h, then allowed to 
cool to room temperature and partitioned between chloroform (2ml) and water (1ml). The 
layers were separated and the organic phase was concentrated. The crude product was 
purified by mass directed autoprep HPLC to afford Example 20 as an off-white solid 
(0.01 Ig). LCMS showed MH[^= 291; Trbt = 2.08 min. 

Alternative synthetic method for Example 20: 

Intermediate 2 (2g) was suspended in 4-aminotetrahydropyran (2g), and the mixture was 
heated at 90 ''C for 6h. The residual mixture was allowed to cool to room temperature and 
partitioned between chloroform (50ml) and water (50ml). The phases were separated and 
the organic phase was evaporated to dryness. The residue was triturated with Et20 (30ml) 
and the insoluble solid was collected and dried to afford Example 20 as a cream solid 
(2.24g). LCMS showed Mit= 291; Tret = 2.19min. 
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Example 21; N-benzyl-l-ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-lH-pyrazolo[3,4- 
b]pyridine-5-carboxainide 




Three alternative methods, A, B and C, have been used to make Example 21, as follows: 
Example 21, Method A: 

A solution of the 4-chloro Intermediate 17 (0.03 Ig, 0.1 mmol) in ethanol (1.9ml) was 
treated with triethylamin^ (0.07ml, 0.5 mmol), followed by a O.IM ethanolic solution of 
4-aminotetrahydropyran (Intermediate 8, 1.1ml of the O.IM ethanolic solution = 0.11 
mmol). The mixture was heated at reflux (80°C) for 18h. A further portion of 4-amino- 
tetrahydropyran (0.01ml of undiluted amine, not a solution thereof) was then added and 
heating continued for a further 24h. Volatiles were removed in vacuo and the residue 
dissolved in dichloromethane (DCM), then applied to an solid phase extraction (SPE) 
cartridge (aminopropyl, Ig) which was eluted first with DCM, then with methanol. 
Fractions containing desired material were concentrated in vacuo to afford Example 21 
(0.004g). LCMS showed MH* = 380; Trep = 2.92min. 

Example 21 , Method B: 

Intermediate 17 (0.03 Ig, 0.1 mmol) was dissolved in acetonitrile (1ml). 
4-Aminotetrahydropyran hydrochloride (Intennediate 8 A, O.OlSg, 0.11 mmol) and N,N- 
diisopropylethylamine (0.08ml, 0.5 mmol) were added and the mixtore stirred under 
nitrogen at 85'*C for 16h, then concentrated in vacuo. The residue was partitioned 
between dichloromethane (DCM) and water. The layers were separated and the organic 
layer was concentrated in vacuo to afford Example 21 (0.027g)! LCMS showed MH* = 
380; TRBr = 2.92 min. 
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10 



Example 21 , Method C: 

This alternative route C to Example 21 involves formation of the ester of Example 3 = 




OEt 



Intermediate 32 ( -—^ ) using one of the methods described above, 

conversion of the ester of Example 3 / Intermediate 32 into the carboxylic acid 
(Intermediate 33) using the method given above for Intermediate 33, and then amide bond 
formation to form Example 21 using the method of Examples 81-84 below. 

The following compounds can be similarly prepared using one or more of Methods A, B 
or C above, preferably Mediod A or B: 



NR*R® 






NR4r5 


NHR3 


Starting 
Material 


Amine Reagent 


MET 
ion 


Tret 
(min) 


Example 
22 




HN-Qj 


Intermediate 19 


4-amino 
tetrahydropyran 


384 


3.09 


Example 
23 






Intermediate 20 


Cyclopentyl 
amine 


342 


3,29 


Example 
24 






Intermediate 20 


Cyclohexyl 
amine 


356 


3.47 


Example 
25 


or 




Intermediate 20 


4-aiiiino 
tetrahydropyran 


358 


2.79 


Example 
26 






Intermediate 20 


Intermediate 7 


371 


2.16 


Example 
27 


or 




Intermediate 20 


Intermediate 6 


400 


2.64 


Example 
28 






Intermediate 21 


Cyclopentyl 
amine 


328 


2.69 


Example 
29 




HH-O 


Intermediate 21 


Cyclohexyl 
amine 


342 


2.87 


Example 
30 






Intermediate 21 


4-amino 
tetrahydropyran 


344 


2.33 


Example 
31 






Intermediate 22 


Cyclopentyl 
amine 


365 


2.38 
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Example 
32 


HN ^1 




^ * _ — — -J- — 

Intennediate 22 


Cyclohexyl 
aniine 


379 


2.54 


Example 
33 




HN— < b 


Intetmeoiate 22 


4-aniino 
tetrahydropyran 


381 


2.09 


Ebcample 
34 






Intermediate 24 


Cyclopentyl 
anoine 


274 


2.59 


Example 
35 


NH2 




Intennediate 24 


Cyclohexyl 
amine 


288 


2.79 


36 


IN £12 




ijiienneuiaie 


4-amino 
tetrahydropyran 




2.Z2 


Example 
37 


NH2 




Intennediate 24 


Intermediate 7 


303 


1.81 


Example 
38 


NH2 




Intennediate 24 


Intennediate 6 


331 


2.06 



Example 39: N-Benzyl-4-(cyclopentylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 




10 



15 



that is, Example 39 is: 



NHR^ 9 




wherein NR^R^s ""'''^ll^ 
NHR3= "'^"■""^2) 



A solution of Intennediate 17 (0.031g, 0.1 mmol) in ethanol (1ml) was treated with 
triethylamine (0.07ml, 0.5 mmol), followed by aO.lM ethanolic solution of cyclopentyl 
amine (l.lml of the O.IM ethanolic solution = 0.11 mmol). The mixture was heated at 
reflux (80°C) for 18h. A further portion of cyclopentyl amine (0.009ml of undiluted 
amine, not a solution thereof) was then added and heating continued for a fiuther 24h. 
Volatiles were removed in vacuo and the residue dissolved in DCM, then ai^lied to an 
SPE cartridge (aminopropyl, Ig) which was eluted first with DCM, then witii methanol. 
The DCM fraction was concentrated in vacuo, then applied to an SPE cartridge <silica, 
0.5g) which was eluted sequentially with (i) DCM, (ii) EtaO, (iii) EtOAc and (iv) MeOH. 



P33108P1 




Fractions containing desired material were combined to afford Example 39 (0.007g). 
LCMS showed MH*^ = 364; Trbt = 3.38min. 

Similarly prepared were the following: 






NR4rS 


NHR3 


starting 
Material 


Amine 
reagent 


MET 
ion 


Tret 
(min) 


Example 
40 






Intermediate 
17 


Cyclohexyl 
amine 


378 


3.43 


Example 
41 






Intermediate 
17 


Intermediate 
6 


421 


2.75 


Example 
42 






Intermediate 
18 


Cyclopentyl 
amine 


358 


3.63 


Example 
43 






Intermediate 
18 


Cyclohexyl 
amine 


372 


3.79 


Example 
44 




HN-Q> 


Intermediate 
18 


4-amino 

tetrahydro- 

pyran 


374 


3.13 


Example 
45 




HN— < N— 


Intermediate 
18 


Intermediate 
7 


387 


2.37 


Example 
46 


' 




Intermediate 
18 


Litermediate 
6 


415 


'2.92 


Example 
47 






Intermediate 
19 


Cyclopentyl 
amine 


368 


3.61 


Example 
48 






Intermediate 
19 


Cyclohexyl 
amine 


382 


3.76 


Example 
49 


HN-.<Q^F 


HH-O 


Intermediate 
19 


Intermediate 
7 


397 


2.29 


Example 
50 


HN~^~y— F 


"-CM 


Intermediate 
19 


Intermediate 
6 


425 


2.88 


Example 
51 






Intermediate 
23 


Cyclopentyl 
amine 


316 


3.05 


Example 
52 






Intermediate 

23 


Cyclohexyl 
amine 


330 


3.26 


Example 
53 






Intermediate 
23 


4-aniino 

tetrahydro- 

pyran 


332 


2.58 
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Example 
54 




HN-Q.- 


Intermediate 

23 


Intermediate 
7 


345 


1.94 


Example 
55 






Intennediate 
23 


Intermediate 
6 


373 


2.46 



Example 56; N-Benzyl-l-efhyl-4-[(l-meihylpipeiidin-4-yl)ainmo]-lH-py 
b]pyridine-5H:arboxaiiiide 




Example 56 NR^Rs = "'^ 1^ 
NHR3= ""^"^Qsi 

A solution of Intennediate 17 (0.031g, 0,1 nunol) in ethanol (1ml) was treated with 
triethylamine (0.07ml, 0.5 mmol), followed by a O.IM ethanolic solution of Litemiediate 
7 (1.1ml of the solution = 0.11 mmol). The mixture was heated at reflux (SO'^C) for 18h. 
A further portion of Intermediate 7 (O.Olml of undilutied amine) was then added and 

10 heating continued for a finther 24h. Volatiles were removed in vacuo and the residue 
dissolved in DCM, then applied to an SPE cartridge (aminopropyl, Ig) which was eluted 
first with DCM, then with methanol. The DCM fraction was concentrated in vacuo, then 
applied to an SPE cartridge (silica, 0.5g) which was eluted sequentially with (i) DCM, (ii) 
Et20, (iii) EtOAc and (iv) MeOH. The methanol fraction was concentrated and further 

15 purified by. SPE (silica, 0.5g) eluting with (I) DCM, <ii) EtOAc and (iii) a stepwise 
gradient of chloroform : methanol (from 99:1 up to 4:1). Fractions containing desired 
material were combined to afford Example 56 (0.004g). LCMS showed MlT = 393; Tret 
= 2.26min. 




Example 57; 4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N-(pyridin-^^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 



that is, Example 57 is: 




5 A solution of Intermediate 22 (0.03g, ecu 0.1 mmol) in ethanol (1ml) was treated with 
triethylamine (0.07ml, 0.5 mmol), followed by a O.IM ethanolic solution of Intemiediate 
6 (1.1ml of the solution = 0.11 mmol). The mixture was heated at reflux (80°C) for 18h. 
A further portion of Intermediate 6 (O.Olml, undiluted) was then added and heating 
continued for a further 24h. Volatiles were removed in vacuo and the residue dissolved in 

10 DCM, then applied to an SPE cartridge (aminopropyl, Ig) which was eluted first with 
DCM, then with methanol. 

The DCM fraction was concentrated in vacuo, then applied to an SPE cartridge (silica, 
0.5g) eluting with (I) DCM, (ii) EtOAc and (iii) a stepwise gradient of chloroform : 
methanol (from 99:1 up to 4:1). Fractions containing desired material were combined to 
15 afford Example 57 (O.OOSg). LCMS showed MlT = 422; Tret = 2. Imin. 



Similarly prepared were the following: 






NR4r5 


NHR3 


Starting 
Material 


Amine 
reagent 


Mir 

ion 


Tret 
(min) 


Example 
58 




HN— ^ 


Intermediate 22 


Intermediate 7 


394 


1.66 


Example 
59 






Intermediate 21 


Intermediate 7 


357 


1.94 
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Example 
60 


0 


"KM 


Liteimediate 21 


Litermediate 6 


385 


2.3 



Example 61; N-Beiizyl«4-(cyclopentylamino)-l-methyl-lH-py]^ 
S-carboxamide 




Example 61 NR4R5="^'""^^i|^ 

A solution of Intermediate 28 (0.03g, 0.1 mmol) in ethanol (1ml) was treated with a Q.IM 
ethanolic solution of cyclopentyl amine (1.1ml of solution = 0.11 mmol). Triethylamine 
(0.07ml, 0.5 mmol) was then added and the mixture heated at reflux (85*^C), under 

10 nitrogen for 12h. A further portion of cyclopentyl amine (0.009mJ[, undiluted) was then 
added and heating continued for a further 36h. Hie mixtures were concentrated in vacuo 
and the residue treated with chloroform. A small amount of insoluble material was 
collected by filtration, then the filtrate applied to an SPE cartridge (aminoprppyl, Ig) 
which was eluted first with DCM, then with methanol. Fractions containing desired 

15 material were combined to afford Example 61 (0.039g), LCMS showed MH*^ = 350; Trbt 
= 2,88min. 



Similarly prepared were the following: 




nr'r' 





NR4rS 


NHR3 


Starting 
Material 


Amine Reagent 


MH 

+ 

ion 


Tret 
<niin) 


Example 62 






Intermediate 28 


Cyclohexyl 
amine 


364 


3.05 


Example 63 




HN-Q> 


Intermediate 28 


4-amino 
tetrahydropyran 


366 


2.52 


Example 64 


a. 




Intermediate 30 


Cyclopentyl 
amine 


344 


3.06 


Example 65 






Intermediate 30 


Cyclohexyl 
amine 


358 


3.23 . 
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Example 66 


0^ 


HN-Q> 


Intermediate 30 


4-amino 

tf*lT5lVl vHTOTiVfJlTI 
IwU CU i jr Vli jr X CUl 


360 


2.69 


Example 67 






Intemiediate 29 


Cyclopentyl 
amine 


354 


3,17 


Example 68 






Litermediate 29 


Cyclohexyl 

WllJUAAW 


368 


3.33 


Example 69 


HN— ^ ^ — F 


\ / 


Intennediate 29 


4-amino 
tetrahydiopyran 


370 


2.72 


Example 70 


NH2 




Intermediate 31 


Cyclopentyl 
amine 


260 


2.10 


Example 71 




-o 


Intermediate 31 


Cyclohexyl 
amine 


274 


2.29 


Example 72 


NH2 




Intermediate 31 


4-amino 
tetiahydropyran 


276 


1.86 



Example 



73: 



N-Beiizyl-l-methyM-[(l-methylpiperidin-4-yl)amlno]-lH- 



pyrazolo[3,4-b]pyridine-5-carboxamlde 



"NH 



that is, Example 73 is: 



r 


o 

N 


Me 


NHR* 


Me 


N 





, , wherein NR^RSs HN^'>|**^ 



NHR3= 



A solution of Intermediate 28 (0.03g, 0.1 nraiol) in ethanol (1ml) was treated with a O.IM 
ethanolic solution of Litermediate 7 (Llml of solution = 0.11 mmol). Triethylamine 
(0.07ml, 0.5 nraiol) was then added and the mixture heated at reflux (85°C), under 
10 nitrogen for 12h. A further portion of Intermediate 7 (0.01ml, undiluted) was then added 
and heating continued for a further 36h. The mixtures were concentrated in vacuo and the 
residue treated with chloroform. A small amount of insoluble material was collected by 
filtration, then the filtrate applied to an SPE cartridge (aminopropyl, Ig) which was eluted 
first with DCM, then with methanol. Fractions containing desired material were 
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combined and concentrated in vacuo. The residue was further purified by SPE (silica, 
0.5g) eluting with (i) DCM, (ii) chloroform, (iii) EtOAc and (iv) a stepwise gradient of 
chloroform : methanol (from 99:1 up to 4:1). Fractions containing desired material were 
combined to afford Example 73 (0.029g). LCMS showed MH*" = 379; Tret = 2.05min. 

Similarly prepared were the following: 






NR4r5 


NHR3 


Starting 
Material 


Amine Reagent 


MH 

4- • 

ion 


Tret 
(min) 


Example 
74 






Intermediate 
28 


Intennediate 6 


407 


2.57 


Example 
75 


a. 


HN— — 


Intennediate 
30 


Intennediate 7 


373 


2.20 


Example 
76 






Intennediate 
30 


Intennediate .6 


401 


2.74 


Example 
77 






Intennediate 
29 


Intennediate 7 


383 


2.12 


Example 
78 


HN— F 




Intennediate 
29 


Intennediate 6 


411 


2.69 


Example 
79 


NH2 


HN-Ql- 


Intennediate 
31 


Intennediate 7 


289 


1.64 


Example 
80 


NH2 




Intennediate 
31 


Intennediate 6 


317 


1.99 



Example 81; l-Ethyl-N-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH- 
pynaolo[3,4-b]pyridme-5-carboxamide 



Example 81 NR^RSsNHMe 

To a stirred suspension of Intermediate 33 (0.025g, ca. 0.08 to 0.09 nmiol) in chloroform 
(2nil) was added thionyl chloride (0.025ml) and the mixture stirred at room temperature 
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for Ih. The mixture was cooled to 0°C and methylamine added (2M solution in THF, 
0.69ml = 1.38 mmol). After returning to room temperature the mixture was stirred for a 
further Ih, then quenched by addition of water (4ml) and the layers separated. The 
organic layer was concentrated then applied to an SPE cartridge (silica, Ig) which was 
eluted with (i) DCM, (ii) EtaO (2:1). (iii) EtOAc, (iv) MeOH: EtOAc (1:9). Fractions 
containing desired material were combined to afford Example 81 (0.019g). LCMS 
showed MH* = 304; Trbt = 2.19min, 



Similarly prepared: 






NR4r5 


Amine reagent 


MB* 
ion 


Tbet 
(min) 


Example 
82 


NMe2 


Dimethylamine (2M in THF) 


318 


2.06 


Example 
83 


NHEt 


Ethylamine (2M in THF) 


318 


2.31 


Example 
84 


NlPPr 


Isopropylamine (2M in THF) 


332 


2.44 



Example 85; N -Benzyl-l-ethyl-4-[(3S)-tetrahydroftiran-3-ylamino]-lH-pyrazolo[3,4- 
b]pyridine-5-carboxamide 




CONHCHaPh 



That is, Example 85 is: 

J 




CONHCHaPh 



wherein NHR^a hn"- 



Interaiediate 41 (0.017g, 0.062 mmol) was dissolved in DMF (2ml), then treated with 
HATU (0.023g) followed by diisopropylethyl amine (0.021ml) and the mixture stirred for 




10 min. Benzyliamine (0.007ml) was then added and stirring continued for a further 64h. 
The mixture was concentrated in vacuo and the residue dissolved in DCM (1.5ml) then 
treated with saturated aqueous sodium bicarbonate solution (1.5ml). This mixture was 
stirred for 30 min, then the layers were separated and the organic layer was applied to an 
5 SPE cartridge (silica, Ig) which was eluted sequentially with a gradient of ethyl acetate: 
cyclohexane (1:4, then 1:2, 1:1, 2:1 and 1:0). Fractions containing desired material were 
concentrated in vacuo to afford Example 85 (0.017g). LCMS showed MBt** = 366; Trkf = 
2.80min. 

10 Similarly prepared were the following: 






NHR3 


Starting material 


MH* 
ion 


Tret 
(min) 


Example 86 


NH 


Intermediate 42 


366 


2.80 


Example 87 




Litennediate 44 


382 


3.11 


Example 88 


NH 


Litennediate 45 


336 


3.00 


Example 89 




Intermediate 46 


414 


2.69 


Example 90 




litennediate 47 


428 


2.75 



15 Example 91 : N.Ben^M .f^thy}^.(MwahyArt^on.tUi^j.y^«^.yi^^t^^yf ly- 
pyrazolo[3,4-b]pyridine-5-carboxanude 




CONHCHaPh 




Intennediate 43 (0.019g) was dissolved in DMF (2ml), then treated with HATU (0.024g) 
followed by diisopropylethyl amine (0.022ml) and the mixture stirred for 10 min. 
Benzylamine (0.007ml) was then added and stirring continued for a further 64h. The 
mixture was concentrated in vacuo and the residue dissolved in DCM (l.Sml) then treated 
5 with saturated aqueous sodium bicarbonate solution (l.Sml). This mixture was stirred for 
30 min, then the layws were separated and the organic layer applied to an SPE cartridge 
(silica, Ig) which was eluted sequentially with a gradient of ethyl acetate: cyclohexane 
(1:4, then 1:2, 1:1 and 1:0). Fractions containing desired material were concentrated in 
vacuo to afford Example 91 (0.023g). LCMS showed MH^ = 396; Trbt = 3.26min. 

10 

Example 92; l -Ethyl-N-(4-fluorophenyl)-4-[(3S)-tetrahydrofkii^-3-ylainino]-lH- 
pyrazolo[3,4-b]pyridine-5-carboxamide 



that is, Example 92 is: 




15 

Intermediate 41 (0.017g) was dissolved in DMF (2ml), then treated with HATU (0.023g) 
followed by diisopropylethyl amine (0.021ml) and the mixture stirred for 10 min. 4- 
Fluoroaniline (0.006ml) was then added and stirring continued for a further 64h. The 
mixture was concentrated in vacuo and the residue dissolved in DCM (l.Sml) then treated 
20 with saturated aqueous sodium bicarbonate solution (l.Sml). This mixture was stirred for 
30 min, then the layers were separated and the organic layer concentrated in vacuo. The 
crude mixture was purified by mass directed autoprep HPLC to afford Example 92 
(0.013g). LCMS showed MiT = 370; Tret = 2.91min. 
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NHR3 


Starting material 


MH* 
ion 


Tret 
(min) 


Example 93 


NH 


Intennediate 42 


370 


2.91 


Example 94 


HN— 


Ijitermediate 43 . 


400 


3.37 


Example 95 


if 

S 


Intermediate 44 


386 


3.27 


Example 96 


NH 


Intennediate 45 


340 


3.21 


Example 97 




Intennediate 46 


418 


2.80 


Example 98 




Intennediate 47 


432 


2.84 



Example 99 



In all of Examples 22 to 98, where a 4^amino 5-carboxamide Example of the following 
Formula I has been synthesised from the 4-chloro derivative, then an alternative final-step 
synthesis is as follows: 





NR^R^ 



Formula IV 



Formula I 



An intermediate of Formula IV above (O.lmmol) was dissolved in acetonitrile (1ml). An 
anwne of formula r3nH2 (0.1 Inmiol, LI mole equivalents) and N,N- 
diisopropylethylamine (O.SmmoU 5 mole equivalents) were added and the mixture stiixed 
under nitrogen at 85°C for 16h. After concentration in vacuo, the residue was partitioned 
between dichloromethane (DCM) and water. The layers were separated and the organic 
layer was concentrated in vacuo to afford an Example of Formula L 




Example 100 




5 Intermediate 33 (0.048mmol) was dissolved in DMF (0.5ml), then treated with HATU 
(0.048mmol) followed by diisopropylethyl amine (0.096mmol) and the mixture stirred for 
10 min. 4-Methylsulfonylbenzylamine (0.052mmol, available from Acros Organics) was 
then added and stirring continued for a further 16 hours. The mixture was concentrated in 
vacuo. The cmde mixture was purified by mass directed autoprep HPLC to afford 

10 Example 100 (O.OlSg). LCMS showed Mir= 458 ; Trkt = 2.22min. 

Similarly prepared, but replacing the 4-methylsulfonylbenzylamine with the same or 
similar number of moles of another amine R^R^NH, were the following compounds: 






NR4R5(theN 


Source of r4rSnH 


Starting 


MH 


Tret 




atom linking R^ 




Material 


*ion 


(min) 




andRS to the 












-CO-pyrazolo- 












pyridine moiety 












is underlined) 
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Example 101 




AstaTech, Inc. 
8301 Torresdale Ave. 
xriuiaueipni a, 
PA, 19136 
USA 


Intennediate 
33 ' 


487 


2.29 


Example 102 




J. Chem. Soc., 1945, 
633 


fotennediate 
33 


458 


2.2 


Example 103 


F 

CH 


WO 98/52943 


Intennediate 
33 


490 


2.66 


Example 104 




J. Org. Chem., 1979, 
44(3), 396 


Intennediate 
33 


415 


2.28 


Example 105 




Seriya 

niTVi j/^l^oel/'o VIA 

IvminicncSKayay 

1989. (7). 1694 


Intennediate 

3d 


456 


2.65 


Example 106 




SALOR(Aldrich) 


Litennediate 
33 • 


458 


2.32 


Jcixample 107 




Maybridge ChemicaJ 
Company Ltd, 
Trevillett 
Tintagel 

Cornwall PL34 OHW 
United Kingdom 


Intennediate 
33 


461 


2.5 


Example 108 




MicroChemistry- 

RadaPhamia 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intennediate 
33 


390 


2.28 


Example 109 




MicroChemistry- 

RadaPhanna 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intennediate 
33 , 


387 


2.13 


Examole 110 




jjuiicun ass oocieies 
Chimiques Beiges 
(1982), 91(2). 153 


Intermediate 
33 


382 


1.98 


Example 111 




MicroChemistry- 
RadaPhanna 
Shosse Entusiastov 56 


Intennediate . 
33 


401 


2.14 
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92 



Moscow, 111123 
Russia 



Example 112 I jQ^, 



H3C CH3 



Intermediate | 466 
33 



2.67 



Example 113 „^ _ V 



CH3 



Intermediate j 425 
33 



Example 114 



Austin Chemical 
Company, Inc. 
1565 Barclay Blvd. 
Buffalo Grove, 
IL, 60089 
USA 



Intermediate | 382 
33 



Exanqple 115 




WO 02/83624 



Intermediate | 464 | 1.97 
33 



Example 116 




Fluka Chemie AG 



Intermediate | 432 | 2.52 
33 



Example 117 




m 1\ 



MicroChemistry- j Intermediate 
RadaPhaima 1 33 

Shosse Entusiastov 56 
Moscow, 111123 
Russia 



397 1.96 



Exanq^le 118 



wo 02/85860 



Intermediate | 423 
33 



Example 
USA 



Intermediate 
33 



2.09 



Example 119 



mi. 




CH, 



Butt Park Ltd. 
Braysdown Works 
Peasedown St. John 
Bath, BA2 8LL, 
United Kingdom 



Intermediate | 423 
33 



2.19 



Example 120 ™"^"'">=^n-<><3 



Sigma 



Intermediate | 398 
33 



1.77 



Example 121 



us 4562184 



Intermediate | 452 
33 



2.21 



Example 122 m^- 



Dynamit Nobel 
GmbH, Germany 



Intermediate | 372 
33 



1.93 
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Example 123 




WO 02/66470 


Intermediate 

33 


385 


1.93 


Example 124 




J. Med. Chem., 1990, 
33(1), 97 


Intermediate 
33 


447 


2.17 


Example 125 


F F 


Aldrich 


Intermediate 
33 


434 


2.84 


Example 126 


Th,C CH. 


AstpTech, Inc. 
8301 Torresdale Ave. 
Philadelphia, 
PA, 19136 
USA 


Intermediate 
33 


473 


2.5 


Bj'-ji-.i-i.»-«j«.-»-»-^ -n. "1 ^%^f 

lirxainpie izv 






in lernicul aic 
33 




1 QQ 


Example 128 


T 


J. Org. Chem., 2001, 
66(6), 1999 


Intermediate 

33 


423 


1.97 


Example 129 




Acros Organics 


Intermediate 
33 


401 


1.82 


Example 130 




Aldrich ■ 


Intermediate 
33 


374 


2.08 


Example 131 




Combi-Blocks Inc., 
7y4y oiivenon av.. 
Suite 915 
San Diego, USA 


Intermediate 

JO 


374 


2.04 


Example 132 




J. Org. Chem., 1955, 
20,1657 


Intermediate 
33 


487 


2.39 


Example 133 




J. Med. Chem., 1999, 
42(14), 2504 


Intermediate 
33 


473 


2.24 
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94 



Example 134 


o 


Tetrahedron, lyyZ,, 
48(29), 6161 


inteixneoiate 
33 




1 OT 


Example 135 




Aldrich 


Intermediate 


396 


2.42 


Example 136 




Aldrich 


Intermediate 
33 


415 


2.03 


Example 137 




Aldrich 


Intermediate 
33 


401 


1.78 


Example 138 




Aldrich 


Intermediate 
33 


381 


1.81 


Example 139 




MicroChemistry- 

RadaPhanna 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intermediate 
33 


387 


1.74 


Example 140 


CH3 


Aldrich 


Intermediate 
33 


360 


2.16 


Example 141 




Aldrich 


Intermediate 
33 


401 


1.81 


Example 142 


0 


Aldrich 


Intramediate 
33 


417 


1.75 


Example 143 




Aldrich 


Intermediate 
33 


376 


2.16 


Example 144 




Aldrich 


Intermediate 
33 


386 


2.59 


Example 145 




Aldrich 


Intermediate 
33 


375 


1.73 
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Example 146 


CH3 


Huorochem Ltd. 
Wesley Street 
Old Glossop 
Derbyshire 
SK13 TRY 
United Kingdom 


Intermediate 
33 


360 


2.16 


Example 147 




Aldrich 


Intermediate 
33 


410 


2.4 


Example 148 




Berk Univar pic 
Berk House 
P.O.Box 56 
Basing View 
Basingstoke 
Hants RG21 2E6, 
United Kingdom 


Intermediate 
33 


473 


2.26 


Example 149 




Aldrich 


Intermediate 

33 


375 


1.9 


Example 150 




MicroCheihistry- 

RadaPharma 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intermediate 
33 


411 


1.95 


Example 151 




Array Biopharma Inc. 
1885 33rd Street 
Boulder, CO 80301 
USA 


Intennediate 
33 


395 


1.73 


Example 152 






Intennediate 
33 


453 


1.96 


Example 153 


0 


Aldrich 


Intermediate 
33 


408 


2.35 


Example 154 




Aldrich 


Intennediate 
33 


416 


2.5 
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Example 155 




Aldrich 


Intermediate 
33 


448 


2.68 


Example 156 


^CH3 

r 

• 


Alfa Aesar, 

A Johnson Matthey 

Company 

30 Bond Street 

Ward mil, MA 

01835-8099 

USA 


Intermediate 
33 


360 


2.16 


Example 157 


V 


Aldrich 


Intermediate 
33 


330 


2.04 


Example 158 




Aldrich 


Intermediate 

33 


347 


1.83 


Example 159 


T 

CH3 


Aldrich 


Intermediate 
33 


396 


2.49 


Example 160 


HN^ 


Aldrich 


Intermediate 
33 


416 


2.53 




F 










Example 161 


0 


Aldrich 


Intermediate 
33 


390 


2.18 


Example 162 




Aldrich 


Intermediate 
33 


463 


1.96 


Example 163 




US 4987132 


Intermediate 
33 


458 


2.13 


Example 164 




Aldrich 


Intermediate 
33 


374 


2.22 


Example 165 




Aldrich 


Intermediate 

33 


406 


2.53 
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Example 166 




Maybiidge Chemical 
Company Ltd. 
Trevillett 
Tintagel 

Cornwall PL340HW 
United Kingdom 


Intermediate 
33 


402 


1.93 


Example 167 


OLqxCH3 


Aldrich 


Intermediate 
33 


440 


2.3 


Example 168 


"X 

CI 


Aldrich 


Intermediate 
33 


414 


2.58 


Example 169 




Aldrich 


Intermediate 
33 


373 


1.64 


Example 170 




Aldrich 


Intermediate 
33 


334 


1.85 


Example 171 

• 


o 


Aldrich 


Intermediate 
33 


465 


2.29 

- 


Example 172 




EP 666258 


Intermediate 
33 


458 


2.25 


Example 173 




J. Chem. Soc, 1954, 
1171 


Intermediate 
33 


389 


1.98 


Example 174 






Intermediate 
33 


384 


1.76 


Example 175 


o ^ 


Fluorochem Ltd. 
Wesley Street 
Old Glossop 
Deibyshiie 
SK13 7RY 
United Kingdom 


Intermediate 
33 


459 


2.36 


Example 176 




Lancaster Synthesis 
Ltd, United Kingdom 


hitermediate 
33 


343 


2.01 
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Example 111 






Intennediate 
33 


400 


1.92 












Ebcample 178 


N— 


TimTec, Inc. 

PO Box 8941 

Newark, DE. 19714- 

8941 

USA 


Intermediate 
33 


384 


2.03 


Example 179 


\ 




Intermediate 
33 


398 


1.70 


Example 180 




Aldrich 


Intermediate 
33 


400 


2.41 


Example 181 




Atdrich 


Intermediate 

33 


428 


2.61 


Exai]qplel82 




Aldrich 


Intermediate 
33 


424 


2.49 



Example 183 ; Ethyl 4-(cyclohexylamino)-l-(3-ethoxy-3-oxopropyl)-lH- 

pyrazoloi3,4-fr]pyridine-5-carboxylate 




CO^Et 



COgEt 



A vigorously stirred mixture of Intennediate 48 (40mg), anhydrous potassium carbonate 
(57mg) and ethyl 3-bromopropanoate (0.027ml) in anhydrous DMF (1ml) was heated at 
65 °C overnight. The reaction mixture was concentrated, and the residue was partitioned 
between dichloromethane (SmI) and water (Sml). The phases were separated and the 
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organic phase was evaporated to a residual oil which was purified by mass directed 
autoprep HPLC to afford Example 183 (5mg). LCMS showed Mtt = 389; Tret = 
3.65min, 

Example 184; N-BenzyM-(cyclohexylamino)-lH-pyrazolo[3,4-*]pyri 

carboxamide 




Benzylamine (0.16ml) was added to a stirred mixture of Intermediate 49 (0,13g), DIPEA 
(0.26ml) and HATU (0.285g) in DMF (3ml). The resultant mixture was heated with 
stirring at 85 °C for 16 hours. Further portions of HATU (0.14g), DIPEA (0,13ml) and 
benzylamine (0.082ml) were added and the mixture heated for 16 hours at 88 °C. The 
resultant solution was concentrated, diluted with dichloromethane (20ml) and washed 
with saturated sodium bicarbonate solution (20ml), separated by hydrophobic frit and the 
organic layer concentrated. The residue was purified on a SPE cartridge (silica, 20g) 
eluting with 60-80% ethyl acetate in cyclohexane. The residue was purified further on a 
SPE cartridge (Isolute SCX sulphonic acid cartridge, 5g x2), eluting with methanol 
(2x20ml) and 10% ammonia in methanol (4x20ml); the basic fractions were combined 
and concentrated to give Example 184 as a white solid (0.07g). LCMS showed MH*^ = 
350; Tret = 2.99min. 

Example 185; Ethyl l-n-propyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH- 

pyra2olo[3,4-ft]pyridme-5-carboxylate 




Sodium hydride (0.067g, 60% dispersion in oil) was added to a stirred solution of 
Example 20 (0.47g) in DMF (19ml), followed by n^propyl iodide <0,17ml). The mixture 
was stirred at 23 "^C for 16 hours, then concentrated, diluted with chloroform (30ml) and 
washed with 1:1 water:brine solution (SOml), separated and the organic layer 
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100 

concentrated. The residue was purified on a SPE catridge (silica, lOg) eluting with lOml 
volumes of dichloromethane, 1:1 diethyl ethercyclohexane, and diethyl ether. The 
combined 1:1 diethyl ether: cyclohexane, and diethyl ether, fractions were concentrated 
to give Example 185 as a clear gum (0.23g). LCMS showed Mtf = 333; Tret = 3.14min. 

TCvamplftlSfi! Ethyl l-(2-hydroxyethyI)-4-(tetrahydro-2H-pyran-4-ylanaiiio)- 

lH-pyrazolo[3,4-2>]pyridine-5-carbo3iylate 




OH 

2-Biomoethanol (0.008ml) was added to a solution of Example 20 (0.03g) in anhydrous 
10 DMF (1.5ml), with 2-tert-butylimino-2-diethylamino-l,3-dimethyl-peihydro-l,3,2- 

diazaphosphorine (polymer bound, 2.3mmol/g loading, 0.045g). The mixture was shaken 
at 23 °C for 16 hours, then the solution drained from the resin, and the resin was washed 
with DMF. The combined organics were concentrated, and the residue purified on a SPE 
cartridge (silica, Ig) eluting with 70-100% ethyl acetate in cyclohexane. The combined 
15 fractions were concentrated to give Example 186 as a white solid (0.01 Ig). LCMS 
showed MH* =335; Tret = 2.47min.. 

Example 187; iV-[4-(Methylsulfonyl)benzyl]-l-n-propyl-4-(tetrahydro-2H- 

pyran-4-ylaniino)-lH-pyrazolo[3,4-6]pyridine-5-carboxaiiiide 




20 

Intermediate 50 (0.03g) was stirred in DMF (1ml) with DIPEA (0.035ml) and HATU 
(0.038g) for 20 min. 4-(Methylsulfonyl)benzylamine hydrochloride (0.024g) was added 
to the mixture and the solution was stirred for 8 hours at 23 *'C. The solution was 
concentrated and the residue dissolved in dichloromethane (6ml) then washed with 
25 saturated sodium bicarbonate solution (6ml) and 1 : 1 brine:water (6ml), separated by 
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hydrophobic frit. The organic layer was concentrated to ^ve Example 187 as a white 
solid (0.039g). LCMS showed MH^ = 472; Tret = 2.67min. 



Fvam plftiSSi N-(4-Fluorophenyl)-l-n-propyl-4-(tetrahydro-2H-pyrah-4- 
5 ylainiiio)-lH-pyrazolo[3,4-6]pyridiiie-5-carboxaiiiide 




The synthetic method is as described in Example 187, except that in place of 4- 
(methyl8ulfonyl)benzylamine hydrochloride, 4-fluoroaniline (0.0 1ml) was added to Itoe 
mixture. The resultant product required further purification, which was performed by 
10 mass directed autoprep HPLQ^gi^ing Example 188. as a cjear gum (0.03g). LCMS 
showed MH*^ = 398; Tret = 3.13min. 

iTynmplftlOTi Ethyl l-ethyl-6-iiiethyl-4-(tetrahydro-2H-pyran-4-ylaimno)- 
lH-pyra2olo[3,4-A]pyridine-5-carbo3cylate 




COgEt 



15 

4-Aminotetrahydropyran hyditxshloride (Intermediate 8A, 0.413g, 3.0mmol) was added 
to a mixture of Intermediate 51 (0.268g, l.Ommol) and NJ^-diisopropylethylamine 
(0.87ml, S.Ommol) in acetonitrile (3ml). The resulting mixture was heated at 85 for 24 
hours. Volatiles were removed in vacuo and the residue was dissolved in chloroform 

20 (1 .5ml) and appUed to a SPE cartridge (silica, 5g). The cartridge was eluted successively 
with Et20, EtOAc and EtOAc-MeOH (9/1). Fractions containing the desired product 
were combined and concentrated in vacuo to give the desired product contaminated with 
starting material (Intermediate 51). Further purification using a SPE cartridge (silica, 5g) 
eluting with ethyl acetate-cyclohexane (1/3) afforded Example 189 (0.248g). LCMS 

25 showed MH*^ = 333; Trk- = 2.75min. 
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Example 190: Ethyl 4-(cydohesylainino)-l-ethyI-6*methyl-lH-pyrazolo[3,4- 

fr]pyridine-5-carboxylate 




Cyclohexylaniine (0.149g, l.Smmol) was added to a mixture of Intermediate 51 (0.201g, 
5 0,75mmol) and N^-diisopropylethylamine (0.65iiil, 3.73mmol) in acetonitrile (3ml), The 
resulting mixture was heated at 85 ''C for 40 hours. Volatiles ware removed in vacuo and 
the residue was dissolved in chloroform (1.5ml) and applied to a SPE cartridge (silica, 
5g). The cartridge was eluted successively with EtzO, EtOAc and MeOH. Fractions 
containing the desired product were combined and concentrated in vacuo to afford 
10 Example 190 (0.128g). LCMS showed MH*" = 331; Tret = 3.64min. 

Example 191; 4-(Cyclohexylamino)-l-ethyl-6-methyl-iV-[4- 
(methylsidfonyl)benzyl]-l&-pyrazolo[3,4*£]pyridme-5-carboxai^ 




15 A mixture of Intermediate 52 (0,014g, 0.046mmol), HATU (O.OlSg, 0.048nmiol) and 

DIPEA (0,022ml, 0.125nunol) in DMF (1ml) was shaken at room temperature for lOmin, 
l-[4-(Methylsulfonyl)phenyl]methanamine (0.009g, 0.046mmol) was then added, and the 
mixture was shaken for several minutes to give a solution. This solution was stored at 
room temperature for 16 hours. The solution was concentrated in vacuo^ and the residue 

20 was dissolved in chloroform (0.5ml) and applied to a SPE cartridge (aminopropyl, 0.5g). 
The cartridge was eluted successively with chloroform (1.5ml), EtOAc (1.5ml) and 
EtOAc-MeOH (9:1, 1.5ml). Fractions containing the desired product were concentrated 
in vacuo to afford Example 191 (0.005g). LCMS showed MH*' = 470; Tret = 2.54nadn. 
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Example 192; N-BenzyI-4-(cyclohexylaiiiino)-l-ethyl-6--methyl-lH- 
pyrazoIo[3,4-6]pyridine-S-carboxaimde 




Example 192 was prepared from Intermediate 52 using a method analagous to Exanq)le 
191. LCMS showed MH* = 392: Tret = 2.43. 

Example 193; 4r(CycIohexylamino)-l-ethyl-iV-(4-fluorophenyl)-6-metliyl-m- 
pyrazolo[3,4-6]pyridine-5-carboxamdde 




Example 193 was prepared from Intermediate 52 using an analagous method to Example 
191. tCMS showed MEr= 396; Trot = 2.6min. 

Example 194; 4-(Cyclohexylamino)-l-ethyI-6-methyl-iV-[4- 
(trifluoromethyl)benzyl]-lJ7-pyrazolo[3,4-&]pyridine-5-carboxamide 




Example 194 was prepared from Intermediate 52 using an analagous method to Example 
191. LCMS showed MH* = 460; Tret = 2.74min. 
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Example 195; 4-(Cyclohexylainino)-iV-(2,3-dihydro-lH-indeii-2-yl)-l-ethyl-6- 
methyl-lH-pyrazolo[3,4-i]pyridine-5-carboxaraide 




Example 195 was prepared from Intennediate 52 using an analagous method to Sample 
5 191. LCMS showed MH* = 418; Tret = 2.55min. 

Example 196; iV-Benzyl-l-ethyl-6-methyl-4-(tetrahydro-2H-pyran-4- 
ylamino)-m-pyrazolo[3,4-fc]pyridine-5-carboxamide 




10 Example 196 was prepared from Intennediate 53 using an analagous method to Example 
' 191. LCMS showed MH+ = 394; Tret = 2.02min. 

Example 197; iV.Benzyl-l-etliyl-4-[(2-oxoazepan-3-yl)amino]-lH- 
pyrazolo[3,4-^]pyridine-5-carboxamide 

15 




20 



3-Aminoazepan-2-one (0.043g, 0.335mmol, commerciaUy available from Sigma-Aldrich 
Company Ltd) was added to a mixture of Intermediate 17 (0.021g, 0.067nMnol) and 
DIPEA (0.058ml, 0.335mmol) in acetonitrile (0.5ml). The resulting mixture was heated at 
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85 "C for 48 hours. Volatiles were removed in vacuo, and the residue was dissolved in 
chloroform (0.5ml) and appUed to a SPE cartridge (silica, 0.5g) which was eluted 
successively with diethyl ether (1.5ml), ethyl acetate (1.5ml) and ethyl acetate-methanol 
(9/1, 1.5ml). Fractions containing the desired matCTial were concentrated in vacuo to 
afford Example 197 (0.009g). LCMS showed MH*^ = 407; Trbt = 2.81min. 

Similarly prepared, but replacing the 3-aminoazepari-2-one with the same or similar 
number of moles of another amine r3nH2 w®'® following compounds: 
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Example 
Number 


NHR3 


Source of 
r3nH2 


Starting 
Material 


MlTton 


ABET 

(min) 


Example 
198 


HN— ( > 




IntermediatB 
17 


394 


2.75 


Example 
199 




Aldrich 


Intermediate 
17 


394 


2.82 


Example 
200 






Intermediate 
17 


380 


2.70 



Example 201: N-BeiizyH-ethyl-4-[(4-oxocyclohexyl)amino]-lir-pyrazolo[3,4- 
15 fr]pyrldine-5-carboxamide 




Intermediate 54 (0.048g, 0.32mmol) was added to a mixture of Intermediate 17 (0.050g, 
0.16mmol) and DIPEA (0.17ml, 0.98mmol) in acetonitrile (3ml). The resulting mixture 



P33108P1 



-106- 



was heated under reflux. After 12 hours, further quantities of Intermediate 54 (0.044g, 
0.29nunol), DIPEA (0.17ml, 0.98nraiol) and acetonitrile (1ml) were added to reaction 
mixture which was maintained under reflux. After 36 hours, the reaction mixture was 
concentated in vacuo, and the residual oil was dissolved in dichloromethane (8ml) and 
washed with 5% sodium bicarbonate solution (2ml). Evaporation of the organic solution 
gave a viscous oil which was dissolved in dichloromethane (2raJ) and applied to a SPE 
cartridge (silica, 5g). The cartridge was eluted successively with a gradient of ethyl 
acetate-cyclohexane (1:16, then 1:8, 1:4, 1:2, 1:1 and 1:0). Fractions containing the 
desired material were concentrated in vacuo to afford Example 201 (0.01 8g). LCMS 
showed Mtt = 392; Tref = 2.95min. 



